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Measurements  of  Atmospheric  Density 
at  Kwajalein  Atoll,  18  May  1977 


1.  INTRODUCTION 

In  order  to  determine  the  influence  of  atmospheric  parameters  on  the  dynamics 
of  reentry  vehicles,  a density  measurements  program  was  formulated  and  supported 
by  the  SAMSO/ABRES  program  office.  Several  of  the  current  and  future  advanced 
ballistic  tests,  require  in  situ  measurements  of  atmospheric  properties  in  order  to 
properly  evaluate  the  mission  performance.  The  density  measuring  techniques 
presently  available  which  have  been  included  in  the  programs  of  the  ABRES  office 
include  radiosondes,  rocketsondes,  Robin  spheres,  and  accelerometer  instrumented 
spheres.  These  measuring  techniques  have  been  employed  to  measure  the  atmos- 
pheric density,  temperature,  and  winds  near  the  reentry  region  around  Kwajalein 
Atoll  in  the  Pacific  Ocean  where  the  tests  of  reentry  effects  on  ICBM  systems  are 
frequently  evaluated. 

The  radiosonde  measurements  provide  high  accuracy  data  up  to  about  33  km 
(110k ft),  A sufficient  number  of  these  measurements  have  been  performed  to  deter- 
mine that  the  errors  associated  with  the  radiosondes,  which  include  a hypsometer, 
are  ~0.28  percent  (RMS)  at  18  km  (50  k ft)  and  0.42  percent  (RMS)  at  30  km  (100  k ft) 
(Cole  and  Kantor^).  For  altitudes  above  30  km,  the  rocketsonde  system  provides 
measurements  to  about  55  km  during  sunlit  periods  and  about  65  km  at  night.  The 

(Received  for  publication  27  January  1977) 

1.  Cole,  A.E.,  and  Kantor,  A.J.  (1977)  Private  communications. 
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density  profile  is  determined  by  a normalization  to  radiosonde  data  n'ar  30  km. 
The  RMS  errors  associated  with  densities  derived  from  the  rocketsonde  instru- 
ment measurements,  increase  from  about  0.  4 percent  at  30  krn  to  1.  8 percent  at 
60  km  (Cole  and  KantorS.  Above  60  km,  the  Robin  sphere  system  provides  data 
with  an  accuracy  of  about  ±5  percent  to  80  km  and  about  ±10  percent  near  90  km. 
Most  Robin  sphere  flights  provide  data  to  35  km  overlapping  the  rocketsonde,  but 

differences  have  been  observed  and  are  attributed  to  poor  knowledge  of  the  drag 

2 

conditions  during  this  subsonic  portion  of  the  flight  (Kennedy  and  Hackerson  ). 

Since  the  Robin  sphere  is  a passive  system  it  is  totally  dependent  upon  the  tracking 
radar  for  its  data,  and  is  thus  subject  to  the  errors  of  the  particular  radar  system 
used.  Smoothing  of  the  tracking  data  over  several  kilometers  is  necessary  to  re- 
move the  random  errors.  A significant  effort  has  been  made  to  attempt  to  improve 
the  accuracy  of  Robin  data  by  making  use  of  the  sophisticated  radar  systems  avail- 
able at  the  KREMS  facility  at  Kwajalein  Atoll  (Martin  and  Azzarelli,  ^ and 

4 

Hanrahan  ).  These  studies  have  shown  that  below  80  km,  the  density  errors  due 
to  radar  tracking  data  and  smoothing  are  probably  less  than  3 percent  when  using 
the  doppler  velocity  data  of  the  KREMS  radars  (Hanrahan^).  Allowing  for  other 
error  sources  should  result  in  an  overall  density  accuracy  of  about  ±5  percent  for 
altitudes  below  80  km.  The  accelerometer  instrumented  sphere,  which  is  the  main 
subject  covered  in  this  report,  provides  the  capability  of  making  measurements 
from  about  50  km  to  above  150  km  with  an  accuracy  of  better  than  ±5  percent  over 
the  altitude  range.  The  accelerometer  measurements  provide  better  altitude 
resolution  because  they  are  not  subject  to  the  difficulties  encountered  in  smoothing 
radar  data. 

A new  data  reduction  program  has  been  prepared  for  the  accelerometer  sphere 
over  the  past  few  months.  The  new  analysis  approach  provides  accelerometer  re- 
sults with  significantly  less  smoothing  and  greater  accuracy  than  data  previously 
analyzed.  The  sinewave  type  output  of  the  spin  plane  sensors  is  fitted  to  determine 
a unique  acceleration  value  each  half  spin  cycle.  Since  there  are  two  spin  plane 
sensors,  unique  data  points  are  available  each  0.  05  sec  which  would  allow  atmos- 
pheric structure  with  scales  of  about  150  m to  be  resolved. 

The  results  discussed  in  this  report  are  those  obtained  from  measurements 
made  on  18  May  1977  at  Kwajalein  Missile  Range  in  support  of  the  TDV-1  mission 
for  the  SAMSO/ABRES  Program  Office,  Table  1 provides  a list  of  the 


2.  Kennedy,  B.  W. , and  Hackerson,  L.  D.  (1977)  Analysis  of  Meteorological  Data 

at  Kwajalein  Missile  Range  for  WTR  Mission  2333,  ASL. 

3.  Martin,  L. , and  Azzarelli,  T.  (1977)  Wind  and  Density  Measurements  on  Four 

ROBIN  Spheres,  XONICS  DCD391. 

4.  Hanrahan,  T.  (1977)  Evaluation  of  Doppler  Modulation  and  Angle  Error  Effects 

on  ROBIN  Sphere  Atmospheric  Density  Estimates,  XONICS  DCD426. 


Table  1.  Atmospheric  Measurements  Performed  at  KMR  on  18  May  1977 
in  Support  of  TDV-1 


Mission  ID 


Sensor 

Rawinsonde  (Roi  Namur) 

Rawinsonde  (Kwajalein) 

Rocketsonde 

Robin  Sphere 

Robin  Sphere 

Rawinsonde 

Rawinsonde 


measurements  made  during  the  program.  Figure  I shows  the  locations  around 
Kwajalein  Atoll  where  the  measurements  were  made. 


2.  EXPKRIMKM  DESCRIPTION 

An  accelerometer  capable  of  accurately  measuring  atmospheric  drag  accelera- 
-1  -7 

tion  between  10  and  10  , has  been  developed  to  provide  measurements  of  atmos- 

pheric density  from  50  to  150  km.  The  instrument  with  its  associated  electronics, 
PCM  encoder,  telemetry  transmitter,  radar  beacon,  and  batteries  have  been  pack- 
aged into  a 25-cm  diameter  sphere. 

2.1  Piezoeleflric  Vcceleroineler 

The  accelerometer  is  a triaxial  piezoelectric  sensor  with  the  center  of  gravity 
of  the  three  proof  masses  located  near  the  center  of  the  sphere.  The  piezoelectric 
crystals  used  for  each  axis  provide  a highly  linear  output  voltage,  as  a function  of 
the  strain  produced  in  the  crystal  under  the  force  produced  by  the  acceleration  of 
the  proof  mass. 

In  Figure  2,  an  individual  sensor  element  is  represented  schematically.  The 
sensor  is  a cantilever  beam  made  in  a bimorph  construction.  The  ceramic  element 
used  is  multicrystalline  lead  zirconate-lead  titanate.  This  element  was  selected 
because  of  its  high  sensitivity,  good  mechanical  strength,  high  internal  capacitance, 
good  chemical  stability,  and  good  thermal  stability.  An  applied  force  produces  a 
corresponding  deflection  that  strains  the  crystal  resulting  in  voltage  signal  propor- 
tional to  the  applied  force.  The  sensor  elements  used  result  in  typical  outputs  of 
about  70  volts/g.  A photograph  of  the  instrument  used  for  rocketborne  sphere 
measurements  is  shown  in  Figure  3.  Because  the  high  acceleration  forces  from 
handling  and  launching  the  sphere  could  fracture  the  ceramic,  the  proof  masses  are 
held  clamped  until  after  the  sphere  is  released  from  the  payload.  In  order  to 
determine  the  total  drag  acceleration  at  any  particular  time  on  the  sphere,  three 
orthogonal  axis  of  measurements  are  desired.  The  configuration  of  concentric 
masses  allows  the  center  of  mass  of  each  proof  mass  to  be  located  near  the  center 
of  gravity  of  the  sphere.  During  assembly  and  balancing,  the  first  and  second 
moments  of  inertia  of  the  instrument  are  adjusted  so  that  the  spinning  sphere  will 
be  gyroscopically  stable  and  that  the  precession  frequency  will  be  well  removed 
from  the  measurement,  or  spin  frequency.  The  sphere  is  flown  with  the  sensitive 
direction  of  the  z-axis  along  the  rocket  longitudinal  axis.  The  final  spin  rate  is 
typically  in  the  range  between  5 and  6 Hz  and  precession  frequency  about  1 Hz. 

The  sphere  is  released  with  a mechanism  designed  to  impart  a large  separation 
velocity  from  the  payload,  and  to  produce  minimum  forces  that  would  result  in 
precessional  motions. 


12 


EDGE  VIEW  OF  PIEZOELECTRIC  BIMORPH 


ARROW 

Figure  2.  A Schematic  Representation  of  the  Sensor 
Construction  Indicating  the  Orientation  of  the  Polari- 
zation Field  of  the  Piezoelectric  Ceramic 


ACCELEROMETER  MECHANICAL 
COMPONENTS 


CAGING 

JAWS 


Y-AXIS 

BIMORPH 


X-AXIS 

BIMORPH 


SEISMIC  MASSES 


Figure  3.  A Photograph  of  the  Sensor  Housing,  Which  is  Machined  Out  of  Solid 
Stock  for  Rigidity.  Showing  the  Caging  Jaws  and  the  Bimorph  Elements  With  Their 
Proof  Masses 
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2.2  Kxperimenl  Measurements 

The  atmospheric  drag  acceleration  is  colinear  with  and  oppositely  directed 
from  the  velocity.  Figure  4 shows  the  angles  defined  for  the  sphere  data  analysis. 
After  the  sphere  is  released,  its  spin  axis  tends  to  stay  fixed  in  inertial  space. 

The  precession  motion  typically  results  in  a cone  with  a half-angle  of  about  one 
degree  superimposed  on  the  mean  spin  axis  direction.  The  spin  stability  should  not 
allow  the  misalignment  of  center  of  mass  and  center  of  pressure,  to  cause  a change 
in  the  mean  spin  axis  direction  to  accumulate  to  an  angle  greater  than  1/2°  over 
the  usable  altitude  range.  The  angle,  a.  between  the  vertical  and  the  spin  axis  can 
be  determined  by  two  independent  techniques  and  once  known,  it  leads  directly  to 
independent  measurements  of  drag  acceleration  from  each  of  the  sensor  outputs. 
The  relationships  are: 

0 + y - a = 180°  , 


sin  y ’ 

a = . 

D sin  y ’ 

a 

z 

cos  y ' 

where 

a is  the  angle  between  the  spin  axis  and  vertical, 

0 is  the  angle  between  the  velocity  vector  and  vertical, 
y is  the  angle  between  the  drag  acceleration  vector  and  the  spin  axis, 

a^  is  the  acceleration  component  along  the  planned  spin  axis  which  is  smoothly 
and  slowly  changing  during  a flight, 

a and  a are  the  peak  amplitudes  of  sine  curves,  produced  each  spin  period 
X y 

by  the  component  accelerations  in  the  spin  plane. 

One  of  the  ways  of  determining  the  value  of  a is  to  use  the  a or  a component  to- 

X y 

gether  with  a^,  calculating  y from, 

-1  ^x  , -1  ^y 

y = tan  — — = tan  ■ 

' a a 
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Figure  4.  Representation  of  the  Angles  Used 
in  the  Analysis  of  the  Sphere  Data 

with  0 known  from  the  trajectory  velocity  components.  Second,  under  the  assump- 
tion that  the  spin  vector  stays  fixed  in  space,  the  value  of  a can  be  determined  as 
that  value  necessary  to  have  reasonable  agreement  between  aj^  values  on  upleg, 
with  those  on  downleg  using  a^  or  a^  measurements.  Note  from  Figure  4 that  on 
upleg  the  angle  between  a^  and  a^  is  near  90°.  This  fact  leads  to  a very  sensitive 
dependence  of  upleg  a^  values  on  the  chosen  a.  This  point  will  be  illustrated  later. 

Each  axis  output  voltage  is  sensed  by  a series  of  four  amplifiers  which  have 
gain  differences  of  about  a factor  of  20.  The  amplifiers  have  notch  filters  to 
strongly  attenuate  the  signals  at  the  precession  frequency.  This  minimizes  the 
’ effects  such  as  precessional  motion  of  the  sphere,  particularly  at  the  higher  gain 

levels.  Typically,  the  spin  frequency  is  5 to  6 Hz  and  the  nutation  frequency  about 
0.  9 Hz  with  a nutation  angle  of  about  1 to  2°,  which  is  measured  by  an  accelerom- 
eter removed  from  the  center  of  the  sphere.  The  amplifiers  are  calibrated  at  about 
20  different  frequencies  to  determine  the  appropriate  transfer  function.  In  Fig- 
. ure  5 the  amplifier  calibration  curves  for  the  y-axis  show  the  notch  filter  centered 

at  0.9  Hz. 

The  precession  frequency  determined  from  the  flight  data  was  0,  9052  ± 0.  0001  Hz 
compared  to  the  calculated  value  of  0.  8874  Hz,  that  would  be  expected  from  labora- 
tory measurements  of  the  finally  adjusted  moments  of  inertia.  The  precession  an- 
1 gular  velocity,  X,  is  related  to  the  spin  angular  velocity,  w,  by  the  relationship. 


t 

1 


FREQUENCY  (Hz) 

Figure  5.  Amplifier  Gain  Curves  Plotted  as  a Function  of 
Frequency  From  the  Y-axis  Calibration  Data.  The  effect 
of  the  twin-T  filter  at  the  precession  frequency  is  shown 


where  I and  I and  the  moments  of  inertia  about  the  spin  axis  and  any  axis  in  the 
z xy 

x-y  plane,  respectively.  An  error  of  0.  27  percent  in  the  measurement  of  the  sphere 
moment  of  inertia  ratio  during  the  laboratory  calibration  accounts  for  the  difference 
between  the  measured  and  calculated  precession  frequencies. 

The  free  nutation  or  precession  acceleration  is  measured  by  a low  sensitivity 
accelerometer,  located  about  10  cm  from  the  cente-;  of  the  sphere  with  its  sensitive 
axis  parallel  to  the  z axis.  The  precession  acceleraiiv^ii  measurement  can  be  used 
to  determine  the  cone  angle  of  the  z axis  of  the  sphere.  An  Euler  angle  amalysis  of 
the  motion  of  the  sphere  yields  the  relation,  in  small  angle  approximation, 

ap  = r e , 

where  ap  is  the  precession  acceleration  at  the  radial  distance  r from  the  center  of 
the  sphere  and  0 is  the  cone  angle.  Analysis  of  the  flight  results  in  the  vicinity  of 
80  km  on  upleg  and  downleg,  shows  that  the  cone  angle  was  1.  84®  on  upleg  and 


0.  97°  on  downleg.  The  decrease  In  coning  angle  between  the  up  and  downleg  is 
caused  by  damping  due  to  flexing  of  mechanical  parts  in  the  sphere.  The  cone 
angle  observed  on  downleg  produces  an  acceleration  superimposed  on  the  drag 
acceleration  of  ±I  to  1.  5 percent. 

Once  the  drag  acceleration,  aj^,  has  been  determined,  the  atmospheric  density, 
p,  can  be  determined  from  the  drag  force, 

F = 2 p V A = m ajj 


2 ajj  m 

p = -5 


The  drag  coefficient,  C„,  can  be  determined  from  experimental  results  in  the 
^ 5 

range  of  Reynolds  numbers  between  20  and  10  , and  for  Mach  numbers  between 

5 

0.  1 and  6 (Bailey  and  Hiatt  ) and  from  theoretical  studies  in  the  free  molecular 
flow  region  (Schaaf  and  Chambre  ).  In  the  transitional  flow  region  which  corre- 

n 

spends  to  altitudes  between  90  and  110  km,  a model  solution  (Rose  ) compatible  to 

smootii  transition  between  the  continuum  and  free  molecular  cases  is  used.  At 

lower  altitudes  the  drag  coefficient  can  be  conveniently  expressed  in  terms  of 

Reynolds  number  and  Mach  number.  At  high  altitudes  the  important  parameters 

are  the  speed  ratio  and  Knudsen  number.  But,  in  both  cases,  the  atmospheric 

temperature  is  needed.  A convenient  table  for  determination  of  drag  coefficient 
8 ^ 

(Corbin  ),  based  on  the  models  mentioned,  is  used  in  this  analysis.  Thus,  for  the 

first  solution  a model  atmosphere  is  used  to  provide  the  parameters  to  define  the 
drag  coefficient.  The  mass  density  is  calculated  and  this  used  to  calculate  the 
temperature  under  the  assumption  of  hydrostatic  equilibrium.  This  calculated 
temperature  is  then  used  to  recalculate  the  drag  coefficient.  When  final  density 
values  are  obtained,  these  results  can  be  used  to  calculate  molecular  scale  tem- 
perature which  is  converted  to  gas  kinetic  temperature  using  model  values  of  mean 
molecular  weight. 


5.  Bailey,  A.B. , and  Hiatt,  J.  (1972)  AIAA  10:1436. 

G.  Schaaf,  S.A.,  and  Chambre,  P.  L.  ( 1958)  Fundamentals  of  Gas  Dynamics,  687. 

7.  Rose,  M.  H.  (1964)  Phys.  Fluids  1:1262. 

8.  Corbin,  V.  L.  (1975)  Private  communication  of  unpublished  study.  Drag 

Coefficients  from  Free  Molecular  Flow  to  Continuum  Flow  for  Mach  Numbers 
1.  5 to  6.  0. 
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2.3  Atmospheric  Model 

The  atmospheric  model  used  for  all  of  the  comparisons  shown  in  this  report 

is  the  U.  S.  Standard  Atmospheric  Supplements  1966,  15°N  Annual  (USSAS^)  which 

is  the  source  for  the  Kwajalein  Standard  Atmosphere  (Salah^*^)  and  is  identical  with 

it.  Above  120  km,  the  USSAS  1966  summer  model  with  an  exospheric  temperature 

of  800°K  has  been  chosen  for  use.  This  choice  provides  a realistic  comparison 

with  a continuous  value  and  slope  through  the  120  km  level.  The  mean  molecular 

weight  is  taken  to  be  28.  96  up  to  80  km,  from  80  to  120  km  the  values  of  USSAS 

1966  (Table  2.3)  are  used,  and  above  120  km  the  model  values  consistent  with  the 

summer  T = 800°K  model  are  used, 
ex 

2.4  Calibration  Procedures 

r ch  sensor  with  its  proof  mass  is  calibrated  by  applying  a sinusoidal  motion 
to  the  support  mounting,  measuring  the  distance  traveled  at  a fixed  frequency  and 
thus  determines  the  acceleration  of  the  mass.  In  Figure  6,  a schematic  represen- 
tation of  the  calibration  setup  is  shown.  The  distance  traveled  is  measured  with  a 
telescope  reticle  which  is  calibrated  with  precision  gauge  blocks. 


SINE  WAVE 


Figure  6.  Schematic  Diagram  of  the  Test  and  Calibration  Arrange- 
ment Indicating  the  Measurement  of  the  Displacement  With  a Micro- 
scope to  Determine  the  Input  Acceleration 


9.  USSAS  (1966)  U.  S.  Standard  Atmospheric  Supplements.  1966,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D,  C. 

10.  Salah,  J.  E.  (1967)  Kwa.ialetn  Standard  Atmosphere.  MIT  Lincoln  Laboratory 
* Technical,  Note  1967-14. 
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The  applied  motion  during  calibration  is. 


X = X sin  u)t  , 


from  which  the  acceleration  is  given  by, 

2 ^ . 

X = -u  X sin  ut  , 
and  has  a peak  acceleration  of, 

'll  = X . 

The  peak  acceleration  can  be  easily  determined  from  the  measurement  of  the  fre- 
quency and  the  maximum  displacement.  The  natural  frequency  is  measured  by 
shock -exciting  the  transducer  while  it  is  vertically  suspended  on  the  calibration 
system.  The  equation  of  force  for  this  system  includes  a pendulum-like  restoring 
force  and  can  be  written. 


..  , mgx 

mx  = - kx  - 


or 


where  the  natural  frequency  is  seen  to  be, 


The  observed  frequency  of  free  vibration  when  the  system  is  shock-excited  in  the 
laboratory  will  thus  be  higher  than  the  natural  frequency,  f^  = 1/21^  v^/ni  experi- 
enced at  zero-g.  The  typical  natural  frequencies  of  these  sensors  are  in  the  range 
of  12  to  14  Hz  and  for  bimorph  lengths  of  5 to  6 cm,  frequency  differences  of  about 
1.  5 percent  would  be  expected.  In  Table  2,  the  observed  frequencies,  expected 
natural  frequencies,  and  calibration  values  at  test  frequencies  are  listed. 

The  sensor  is  used  to  make  measurements  under  a case  of  forced  undamped 
oscillations.  The  frequency  used  in  these  calibrations  is  near  3 Hz.  The  crystal 
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Table  2.  Calibration  Data  for  the  Accelerometer  (AC -6)  Flown  18  May  1977 


n 

Axis 

f(test,  free 
oscillation) 
(Hz) 

f (test) 
n 

(Hz) 

f(test) 

(Hz) 

Output(test) 
(Volts /g) 

Output(f=0) 
(Volts /g) 

X 

12.0 

11.82 

3.05 

69.  94 

65.  29 

Y 

14.  4 

14.23 

3.  0625 

67.  12 

64.  10 

Z 

13.  7 

13.  53 

3.06 

67.  72 

64.  26 

calibration  is  then  corrected  to  zero  frequency  by  use  of  the  standard  amplification 

11  12 
factor  equation  (c.  f.  Thomson  or  Van  Name  ) 


A 

A 


where  is  the  damping  factor.  The  damping  factor  can  be  easily  determined  by 
looking  at  the  logarithmic  decrement,  6,  when  the  crystal  is  placed  in  free  vibra- 
tion, 6 = l/n(ln)(x^/x^).  For  small  damping  factors,  6/2»r,  and  for  typical 

sensors  of  the  type  used  here,  the  damping  factors  range  between  5 X 10”^  to 

2 

bus,  (2?  u/Wjj)  ^ 0 and  the  amplification  factor  reduces  to  the  form, 

1 

1 - 


8 X 10 


-3 


A 

A 


and  can  be  used  to  calculate  the  amplification  at  any  forcing  function  frequency. 
Figure  7 shows  amplification  factor  plotted  as  a function  of  the  ratio  of  angular 
velocity  or  frequency  ratio  to  its  natural  value  when  in  free  oscillation. 

In  the  flight  data,  the  free  vibration  frequency  can  be  determined  immediately 
after  the  masses  are  uncaged.  Table  3 shows  the  values  of  frequency  observed  in 
flight  with  amplification  factors  and  flight  sensitivities.  The  natural  frequency  is 
not  the  same  as  that  observed  after  uncaged,  because  the  spin  produces  an  addi- 
tional force  due  to  centripetal  acceleration  unless  the  proof  masses  are  located 
exactly  at  the  center  of  gravity.  The  force  equation  is. 


11.  Thomson,  W.T.  (1948)  Mechanical  Vibrations. 

12.  VanName,  F.W.,  Jr.  (1958)  Analytical  Mechanics. 
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Figure  7.  The  Amplification  Factor  of  a 
Forced  Undumped  Oscillator  is  Plotted  as  a 
Function  of  the  Ratio  of  the  Forcing  Fre- 
quency to  the  Natural  Frequency  of  the 
Oscillator 


Table  3.  Free  Oscillation  Frequency  and  Flight  Sensitivities  for 
Accelerometer  AC -6 


f(  flight  free 
oscillation) 

f(spin) 

Flight  Sensitivity 

Axis 

(Hz) 

A/^o 

(Hz) 

fj^(flight) 

(Volts /g) 

X 

10,  72 

1.383 

5.  644 

12.  11 

90.31 

Y 

11.  88 

1.  291 

5.  644 

13.  15 

82.  67 

Z 

1.0 

— 

64.  26 

• a 


f 


2 

= -kx  + mxu)2  , 
or 

\ m s y ’ 

2 1/2 

where  the  observed  angular  velocity,  u = (k/m  - u^)  ' , which  can  be  rewritten, 

+ fg,  and  Ug  and  represent  the  spin  angular  velocity  and  frequency, 

respectively.  The  natural  frequencies  calculated  for  the  flight  case  are  different 

than  those  for  the  test  case.  The  difference  is  probably  due  to  the  rigidity  of  the 

moionting  box  compared  to  the  test  stand.  The  values  used  to  determine  the  flight 

sensitivity  are  those  determined  after  the  accelerometer  is  uncaged  in  flight. 

The  ratio  of  acceleration  measurements  from  the  x and  y axes  are  shown  in 

Table  4.  The  fact  that  the  variation  is  much  larger  than  the  standard  deviatioi;  of 

the  measurements  is  probably  due  to  the  calibration  accuracy  of  the  individual 

amplifier  gains.  The  sine  function  voltage  generator  used  in  the  calibration  of 

these  amplifiers  was  later  found  to  exhibit  intermittant  second  harmonic  distortion 

which  contributed  at  least  some  errors  to  the  calibration  and  is  the  main  source  of 

error  for  the  results  presented  in  this  report.  Analysis  of  the  calibration  data  and 

recent  tests  with  the  piece  of  equipment,  have  led  to  the  conclusion  that  errors  up 

to  5 percent  could  have  been  introduced.  The  difference  between  the  a , and  a . 

yl  xl 

ranges  is  probably  due  to  this  error  source.  The  agreement  of  the  flight  results 
with  the  rocketsonde  data  at  low  altitudes,  leads  to  the  conclusion  that  the  results 
are  probably  less  than  the  5 percent  mentioned;  however,  this  factor  must  be  con- 
sidered in  evaluating  the  absolute  errors  of  this  experiment. 


Table  4.  Ratio  of  the  Measurements 
of  X-axis  and  Y-axi  Acceleration 
With  Standard  Deviation  for  25  Data 
Points  in  the  Upper  Portion  of  Each 
Range 


®y4^^x4 

1. Olfi  ± . 005 

^y3/®x3 

0.  987  ± . oor, 

0. 987  ± .004 

0.  967  ± .004 
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2.5  Analysi.s  Procedures 

The  outputs  from  the  accelerometer  amplifiers  are  encoded  into  8 bit  PCM 
words  for  each  of  the  four  amplifier  ranges  of  the  three  axes.  The  16  PCM  words, 
making  one  frame  of  data,  are  encoded  and  transmitted  at  100  values  per  second. 

At  typical  spin  frequencies  of  5 to  6 Hz,  there  are  about  20  values  making  nap  the 
measurements  of  each  spin  cycle  (see  Figure  8).  The  spin  frequency  for  this  sphere 
was  5.  644  Hz.  The  PCM  output  counts  are  fitted  to  a sine  curve  for  20  sequential 
values,  approximately  one  spin,  and  then  the  first  10  values  dropped,  10  new  se- 
quential values  added,  and  a new  fit  determined.  This  procedure  continues  and 
provides  the  amplitude  of  each  fit  as  a fractional  count  of  the  PCM  data,  with  values 
between  0 and  ±127  counts.  Any  bias  in  the  spin  axis  output  is  thus  removed  by  the 
fit.  The  accuracy  of  each  amplitude  determined  is  approximately  ± l/\^20  divided 
by  the  number  of  counts.  At  saturation  of  one  amplifier  range,  the  next  less  sen- 
sitive range  typically  reads  5 to  7. counts.  Thus  at  the  bottom  of  a range,  each 
amplitude  is  accurate  to  about  ±4  percent  and  at  the  top  of  the  range  ±0.  2 percent. 
The  amplitude  in  counts  is  converted  to  voltage  using  the  encoder  calibration, 
approximately  40  millivolts  per  count.  The  laboratory  determined  sensor  sensi- 
tivities and  amplifier  gains  are  then  used  to  calculate  the  acceleration  components. 
From  each  acceleration  component,  a drag  acceleration  value  can  be  determined 
after  the  value  of  a,  the  orientation  of  the  sphere  axis  in  space,  is  found.  This 
procedure  was  described  earlier.  The  z axis  values  for  this  flight  have  been  deter- 
mined to  be  in  error  due  to  the  properties  of  the  filter  circuit  used  for  reducing  the 
effects  of  nutation.  The  nutation  sensor  output  does,  however,  provide  a measure- 
ment of  the  z component  acceleration  at  low  altitudes.  The  a^  component  measured 
by  the  nutation  sensor  was  used  to  correct  the  z axis  acceleration  and  in  turn  to 
calculate  the  value  of  a to  be  28°.  The  other  technique,  described  earlier,  is  to 
use  the  upleg  measurements  as  a criteria  for  determining  a.  Figure  9 shows  the 
upleg  values  of  a^  for  a = 28°  and  cc  = 30°  compared  to  the  downleg  a = 29°  values. 
From  this  comparison  we  see  that  changes  of  ±1°  in  o result  in  a change  of  ±8  per- 
cent in  the  upleg  acceleration.  The  downleg  values  are  changed  by  less  than  2 per- 
cent for  each  1°  change  in  o,  and  for  this  flight  the  final  value  of  a = 29°  ±1°  has 
been  determined. 

2.6  Temperature  Determination 

The  temperature  is  determined  from  the  density  profile  under  the  assumption 
of  hydrostatic  equilibrium, 

dP=-gpdZ  , 
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Figure  8.  A Portion  of  a Strip  Chart  of  the  Data  Showing  the  Sine  Oscillation  of  the  Sensor  Output  as  the  Sphere 
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Figure  9.  Computer  Plot  of  the  Downleg  Acceleration  Measured 
by  the  Y-axis  Accelerometer  a = 29°  With  the  Upleg  Measure- 
ments at  n = 28  and  a = 30°  for  Comparison 


and  the  ideal  gas  law. 


T 


where  R is  the  universal  gas  constant.  M is  the  sea  level  value  of  mean  molecular 

o 

weight,  and  is  the  molecular  scale  temperature.  These  equations  can  be  com- 
bined to  the  form. 


o f ' 


I 

I 


i 

I 


\ 

i 

1 


3 


and  yields, 


n 


; 


... , 


rr  _ rr  pi  ^Og(z) 

M2  ' Ml  p2  p 2 R ■■ 


r 


p dZ 


•which  is  integrated  along  the  density  profile.  The  molecular  scale  temperature 
obtained  is  converted  to  gas  kinetic  temperature  using  the  model  values  of  mean 
molecular  weight. 

The  acceleration  of  gravity  used  for  the  calculation  is  obtained  from  the 
relation. 


g(Z)  = 


(R^  + Z)^ 


where  g^  is  the  sea  level  acceleration  of  gravity  at  latitude  $ and  R^  is  the  effec- 
tive radius  of  the  earth  that  brings  harmony  between  g^  and  the  vertical  gradient 
of  g assuming  the  earth  is  represented  by  the  International  Ellipsoid  (List^^).  The 
equations  for  g^  and  R^  are 


$ 


;_2 


. 2 


g^  = 9.  78035  (1  + 0.  0052885  sin”"  $ - 0.  0000059  sin  24>  ) 

R$  ^ (2g^)/(3.  085462  X 10‘®  + 2.  27  X lO'®  cos  2$  - 2 X lO"^^  cos  44>)  . 

2 

The  values  used  for  this  analysis  are  g^  = 9.  781724  m/sec  and  R^  = 6336.  115  km. 
2.7  Payload  Confi^ralion 


A pictorial  representation  of  the  payload  is  given  in  Figure  10.  The  sphere  is 
held  in  a cradle  assembly  within  a split  nosecone.  The  payload  was  launched  on  a 
Nike-Hydac  rocket  system  (All.  712-1)  at  13:43:00.  100  on  18  May  1977  from  Roi 
Namur,  KMR  Operation  Number  0978.  The  payload  was  despun  using  a yo-yo 
weight  from  ~ 12  Hz  to  ~ 5.  5 Hz  at  T + 54.  2 sec  (59.  8 km),  the  nose  tip  ejected  at 
T + 55.4  sec  (61.4  km),  the  sphere  released  at  T + 61.4  sec  (70.5  km),  and  the 
accelerometer  proof  masses  uncaged  at  T + 66  sec  (77.  6 km).  The  payload  pro- 
vided good  data  from  110  km  on  upleg  to  near  60  km  on  downleg.  S-band  telemetry 


13.  List,  R.J.  (1968)  Smithsonian  Meteorological  Table,  6th  Edition,  Smithsonian 
Institution,  Washington,  D.C. 


f ■ •• 


i 

I 


linksi  were  carried  on  the  payload  for  housekeeping  information  and  on  the  sphere 
for  the  PCM  data.  C-band  beacons  were  included  for  tracking  the  payload  and 
sphere.  The  physical  properties  for  the  sphere  are  given  in  Table  5. 
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Figure  10.  A Diagram  of  the  Sphere  Payload  Indicates  the 
Location  and  Configuration  of  Various  Pieces  of  Equipment 


Table  5.  Sphere  Parameters 


Spin  axis  diameter 

- 0.  25712  to  0.  25723  m 

Transverse  axis  diameter 

- 0.  25710  to  0.  25725  m 

Weight 

- 9.  816  kg 

Moment-of-inertia  ratio 

- 1.  157 
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3.  EXPERIMENT  RESULTS 

The  mass  densities  measured  between  65  and  150  km  on  the  downleg  of  the 
sphere  flight  from  the  y-axis  accelerometer,  are  shown  in  Figure  11.  The  atmos- 
pheric model  values  are  shown  for  comparison.  Because  of  the  difficulty  in  view- 
ing the  results  plotted  in  this  way,  the  ratio  to  a chosen  atmospheric  model  will  be 
displayed  in  the  following  curves.  The  model  chosen  for  these  comparisons,  USSAS 
1966,  was  already  discussed. 

The  density  ratio  shown  in  Figure  12  displays  the  individual  point  by  point 
values  of  mass  density  calculated  for  the  y-axis  measurements.  No  smoothing  of 
the  data  has  been  done  on  this  or  the  succeeding  two  figures.  In  Figure  12,  the 
data  represents  the  first  calculation  of  density  where  the  model  values  of  tempera- 
ture are  used  to  calculate  the  Mach  number  and  Reynolds  number  used  to  determine 
the  drag  coefficient.  In  Figure  13,  the  mass  densities  have  been  calculated  using 
the  temperature  results  from  the  integration  of  the  hydrostatic  equation  from  the 
density  results  plotted  in  Figure  12.  This  iteration  process  for  arriving  at  the 
final  results  improves  the  final  answers  in  proportion  to  their  difference  from  the 
model.  Comparison  of  Figures  1'’  and  13  illustrates  that  when  the  measured  densi- 
ties are  about  20  percent  from  the  model,  the  correction  is  ~ 3 percent  when  the 
calculated  temperature  profile  is  used. 

The  results  presented  in  Figure  13  represent  the  final  results  for  the  y-axis 
accelerometer,  and  Figure  14  shows  the  final  results  for  the  x-axis.  Comparison 
of  Figures  13  and  14  shows  that  both  accelerometer  axes  agree  very  well  in  measur- 
ing both  the  magnitude  and  structure  in  the  atmosphere  density.  The  same  large 
and  small  scale  structures  are  exhibited  in  both  profiles.  The  scatter  due  to  the 
statistical  variation  of  individual  points  can  be  observed  in  these  curves.  For 
example,  at  123  km  in  Figure  13  the  a^^  range  is  saturated  and  the  range  is  at 
a low  level.  It  was  commented  earlier  that  at  the  changeover  from  one  range  to 
another,  the  more  sensitive  range  data  points  would  be  statistically  significant  to 
±0.  2 percent,  while  the  less  sensitive  range  would  only  be  significant  to  ^ ±4  per- 
cent. It  is  this  statistical  scatter  that  is  observed  in  the  vicinity  of  120  km.  The 
other  range  changes  that  occur  in  Figure  13  are  at  100  km  (ay2  to  a^^)  and  at  79  km 
(a^g  to  The  measurements  extend  to  62  km  for  the  y-axis.  The  range  changes 

occur  at  different  altitudes  for  the  x-axis  data  in  Figure  14.  The  relative  profile 
error  is  less  than  3 percent  when  data  points  at  the  low  ends  of  ranges  are  lightly 
smoothed. 

A hand-smoothed  profile  for  the  measurements  below  110  km  is  shown  in 
Figure  15,  along  with  the  results  from  a rocketsonde  measurement  about  20  min 
later.  The  agreement  between  the  measurements  is  quite  good.  The  measurements 
are  in  agreement  within  about  2 percent.  Table  6 indicates  the  magnitude  of  the 
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Figure  11.  The  Mass  Density  Results  Obtained  From  the  Y-axis 
Accelerometer  Shown  With  the  Model  Profile 


Figure  12.  The  Y-axis  Accelerometer  Mass  Densities  Ratio 
to  Model  are  Plotted  for  the  First  Calculation  Which  Uses  the 
Model  Temperature  for  Determination  of  the  Drag  Coefficient 
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Figure  13.  The  Final  Results  of  the  Y-axis  Accelerometer 
Ratio  to  Model  are  Plotted 


Figure  14.  The  Mass  Density  Results  From  the  X-axis 
Accelerometer  are  Shown  as  a Ratio  to  the  Model 


rocketsonde  instrument  variability  which  has  been  determined  from  statistical 
studies  of  large  numbers  of  rocketsonde  measurements. 

The  values  for  atmospheric  temperature  determined  from  the  integration  of 
the  hydrostatic  equation  down  the  density  profile  determined  from  the  x-axis  meas- 
urements, are  shown  in  Figure  16.  The  model  temperature  profile  is  shown  for 
comparison.  In  the  regions  about  145  km  and  120  km,  a dash  line  indicates  that  the 
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Figure  16.  The  Temperature  Profile  Determined  From 
the  Density  Measurements  of  the  X-axis  Accelerometer 
Compared  to  the  Atmospheric  Model.  The  dash  indicates 
regions  of  error  due  to  data  sampling  statistics 

structure  is  not  real  but  an  artifact  of  the  statistical  accuracy  of  the  points  at  the 
lower  ends  of  the  output  ranges.  In  Figure  17  the  temperature  profile  determined 
for  the  y-axis  data  is  shown.  Comparison  of  the  results  in  Figures  16  and  17  shows 
excellent  agreement  in  the  determined  temperatures. 

The  final  results  presented  here  are  in  general  agreement  with  the  preliminary 
14 

results  (Philbrick  ) prepared  in  June  1977.  The  same  structural  features  in  the 
profiles  are  observed  and  the  magnitudes  of  the  results  generally  agree  within 
about  5 percent. 

The  final  results  for  the  y and  x-axis  accelerometers  are  tabulated  in  both 
metric  and  english  units  in  Appendices  A,  B,  C and  D. 


14.  Philbrick,  C.R.  (1977)  Private  communication.  Letter  Report  of  Preliminary 
Data  for  TDV-1  on  18  May  1977,  dated  29  June  1977  from  C.R.  Philbrick, 
AFGL,  to  Capt.  Bose,  SAMSO/RSSR. 
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Figure  17.  The  Temperature  Profile  Determined  From  the 
. Density  Results  Under  the  Assumption  of  Hydrostatic  Equi- 
librium With  the  Model  Temperature  Profile  Shown  for 
Comparison 

4.  COMPARISONS 

Since  several  different  sensors  and  different  analysis  techniques  were  used  to 
make  measurements  during  this  period,  several  comparisons  can  be  made.  An 
additional  measurement  of  the  drag  acceleration  on  the  AFGL  sphere  was  obtained 
from  the  ALCOR-Radar  doppler  velocity  wide  band  data.  The  analysis  of  this  data 
was  performed  by  Xonics,  Inc.  (Fletcher^^'  The  results  of  the  radar  data 

analysis  are  shown  in  Figure  18  compared  to  the  drag  acceleration  measurements 
of  the  X-  and  y-axis  accelerometers.  Below  66  km  and  above  72  km,  the  measure- 
ments are  in  good  agreement.  The  error  quoted  for  the  analysis  of  the  radar  data 
is  ±3  percent,  and  the  smoothing  interval  was  chosen  to  be  10  k ft  (~  3 km). 

15.  Fletcher,  E.  T.,  Jr.  (1977a)  Private  communication.  Letter  25  July  1977 

fromE,  T.  Fletcher,  Jr.,  XONICS  Corporation  to  C.  R.  Philbrick,  AFGL. 

16.  Fletcher,  E.  T.,  Jr,  (1977b)  Private  communication.  Letter  7 November  1977 

fromE.  T.  Fletcher,  Jr.,  XONICS  Corporation  to  Mai.  Christian  SAM  SO/ 
RSSP. 
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ACCELERATION  (m/sec*) 

Figure  18.  Measurements  of  the  Drag  Accelera- 
tion  Measured  by  the  X-  and  Y-axis  Accelerom- 
eters Compared  to  the  Sphere  Draf  Acceleration 
Determined  From  the  ALCOR  Radar  Track 
(Fletcher 


The  error  bar  on  the  relative  profile  for  the  accelerometer  measurements  is 
probably  less  than  3 percent.  Thus,  neither  of  the  error  bars  of  the  two  measure- 
ments quite  overlaps  the  other  set  of  data  between  68  and  71  km.  A possible  con- 
sideration is  that  the  large  smoothing  interval  used  on  the  radar  data  could  intro- 
duce an  error  over  the  interval.  The  error  associated  with  the  radar  tracking 
result  may  be  considered  to  be  a minimum  measurable  acceleration  level,  rather 
than  a tvalue  over  the  entire  measurement  interval.  From  this  point  of  view,  the 
rather  good  agreement  at  low  altitudes  (62  to  67  km)  is  encouraging.  The  ALCOR 
Radar  data  is  not  available  for  this  flight  in  the  80  km  region,  but  if  it  were  avail- 
able the  error  bar  on  the  result  could  be  assigned  with  more  confidence.  If  the 
results  of  an  earlier  flight  on  31  August  1976  are  considered,  the  minimum  usable 

acceleration  information  from  the  radar  track  of  the  sphere  in  the  80  km  regions 

2 

was  about  0.  03  to  0.  05  m/sec  depending  on  the  degree  of  smoothing.  If  the  radar 
level  of  performance  was  similar  for  this  test,  then  the  accuracy  of  the  radar 
determined  accelerations  in  the  70  km  region  may  be  as  poor  as  6 to  10  percent  and 
thereby  overlap  the  accelerometer  measurements. 
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Figures  19,  20,  and  21  show  intercomparisons  between  the  accelerometer 

measurements,  rocketsonde  measurements,  and  the  No.  2029  Robin  sphere, 

2 

standard  data  program  (Kennedy  and  Hackerson  ) and  the  ALCOA -OPT  1 data  re- 
duction program  (Fletcher^^'  The  standard  data  reduction  program  of  the 

Robin  data  shows  the  same  general  trend  as  the  ALCOA  data  between  60  and  90  km, 
but  are  less  structured  due  to  the  large  smoothing  interval.  The  Robin  data  in  the 
45  to  60  km  range  have  historically  been  known  to  differ  systematically  from  the 
rocketsonde  data.  This  difference  has  been  attributed  to  a bias  in  the  drag  table 

or  wind  currents  near  the  stratopause  region  and  the  data  are  not  recommended 

2 

for  use  below  60  km  (Kennedy  and  Hackerson  ). 

The  ALCOR-OPT  1 analysis  of  the  Robin  data  (Fletcher^^)  shows  much  finer 
detail  in  the  profile  structure.  In  some  regions  the  agreement  with  the  accelerom- 
eter measurements  is  excellent,  while  in  others  poor;  in  fact,  it's  almost  opposite 
in  phase.  The  profiles  were  separated  in  time  by  about  20  min  and  in  space  by 
about  83  km.  A wave  system  of  2nd  order  or  higher  would  be  required  to  produce 
the  general  features  of  both  of  these  profiles  in  the  60  to  90  km  region.  The  present 
knowledge  of  the  density  variability  that  may  reasonably  be  expected  from  propa- 
gating gravity  waves  in  the  70  to  90  km  region  is  poor.  Above  90  km,  most  of  the 
structure  observed  in  the  Robin  data  is  probably  not  real.  Below  60  km,  the  Robin 
measurements  from  ALCOA  data  are  somewhat  closer  to  the  rocketsonde  than  the 
standard  reduction  program  results;  however,  the  average  difference  is  larger 

1 fi 

than  would  be  expected  from  the  assigned  ±3  percent  error  (Fletcher  ) on  the 
Robin  data  and  the  spatial,  temporal  and  instrumental  RMS  variability  of  rocket- 
sonde data  (Cole  and  Kantor,  also  cf.  Table  6). 

Figure  22  shows  the  density  ratio  measurements  for  the  AFGL  sphere  accel- 

1 R 

erometer,  radar  drag  measurements  (Fletcher  ) and  the  rocketsonde  measure- 
ments obtained  20  min  later.  The  radar  determined  acceleration  and  density  are 
listed  in  Table  7,  where  the  results  have  been  converted  to  metric  units.  These 
density  ratios  reflect  the  features  shown  in  the  acceleration  results  of  Figure  18. 

The  difference  between  the  accelerometer  measurements  and  the  radar  tracking 
data,  may  be  due  to  a combination  of  a larger  error  in  the  radar  results  at  higher 
altitudes  and  the  effect  of  the  smoothing  interval  used  on  the  radar  data.  The  dif- 
ference between  the  rocketsonde  and  the  radar  track  data  at  57  km  is  about 
8-1/2  percent.  If  the  RMS  error  in  the  rocketsonde  data,  ~ 1.  8 percent,  is  added 
to  the  expected  RMS  variability  of  the  corresponding  spatial,  ^ 0.  6 percent,  and 
temporal,  ~ 1.8  percent,  differences  (cf.  Table  6 and  Cole^'^),  the  observed  differ- 
ence is  almost  double  this  sum.  Even  through  the  radar  determined  acceleration 


17.  Cole,  A.E.  (1977)  Private  communication.  Memorandum  for  the  Record  on 
Time  and  Space  Variability  of  Density  at  Kwajalein. 
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Figure  19.  Comparison  of  the  Accelerometer  Measurements, 
Rocketsonde  Measurements  and  the  Results  of  the  Standard  Data 
Reduction  of  the  Robin  Sphere  No.  2029  (Kennedy  and  Hackerson2) 


DENSITY  RATIO  ( MEASURED/ MODEL) 

Figure  20.  Comparison  of  the  Accelerometer  Measurements, 
Rocketsonde  Measurements  and  the  Results  of  the  ALCOR-OPT  1 
Data  Reduction  of  the  Robin  Sphere  No.  2029  (Fletcher^^) 
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Table  7.  Drag  Acceleration  and  Density  Data  Derived  From  ALCOR  Radar 
Track  of  AFGL  Sphere,  Converted  to  Metric  Units  From  XONICS  Analysis 
(Fletcher^^> 


t"^ 

(sec) 

Altitude 

(km) 

Densi^ 

(kg/m^) 

Accelerometer 

(m/sec2) 

p /p  Model 

378.  96 

73.  15 

5.  78"^ 

0.360 

. 973 

379.37 

72.  54 

6.  23"^ 

0.390 

. 964 

379. 79 

71.  93 

6.  80‘^ 

0.426 

. 965 

380. 20 

71.32 

7. 53'^ 

0.  469 

.979 

380. 61 

70.71 

8.41'^ 

0.  520 

1.005 

381.  02 

70.  10 

_5 

9.22  ^ 

0.  570 

1.016 

381.  43 

69.  49 

-5 

9,90  ^ 

0.  614 

1. 002 

381.  84 

68.  88 

1. 08‘^ 

0.  663 

1.  001 

382.  25 

68.  27 

1.  16'^ 

0.  719 

. 998 

382. 66 

67.  67 

1. 25"^ 

0.  780 

. 995 

383.06 

67.  06 

1.  36*'^ 

0.  838 

. 994 

383.47 

66.  44 

1.44"'* 

0.  897 

. 977 

383. 87 

65.  84 

1.  56"^ 

0.  969 

.978 

384. 28 

65.  23 

1.  70"* 

1.  059 

.985 

384. 68 

64.  62 

1.  87“* 

1.  157 

1.003 

385.08 

64.01 

2.04"^ 

1.  265 

1.  013 

385.48 

63.40 

-4 

2.22  ^ 

1.373 

1.018 

385.  88 

62.  79 

2.38"'^ 

1. 481 

1.016 

386.  28 

62.  18 

2.  55"^ 

1.  589 

1.  011 

386.  68 

61.  57 

2.  73“* 

1.  706 

1.  004 

387.08 

60.  96 

2.  90'^ 

1. 814 

. 988 

387.47 

60.35 

3.  06“* 

1.  922 

. 968 

387. 87 

59.  74 

3.  25“* 

2.  040 

. 953 

388. 26 

59.  13 

3.46“^ 

2.  177 

. 946 

388. 66 

58.  52 

3.  71'^ 

2.334 

. 941 

389.05 

57.91 

3.98"'^ 

2.  511 

. 938 

389.44 

57.30 

-4 

4.26  ^ 

2.  687 

. 934 

389. 84 

56.  69 

-4 

4.60  ^ 

2.  893 

. 935 

390.23 

56.08 

4.98'^ 

3.  138 

. 942 

390. 62 

55.47 

5.  40"^ 

3.  143 

. 950 

391. 01 

54.  86 

5.  92*'^ 

3.  717 

. 968 
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error  should  be  small  at  this  altitude,  the  2a  difference  between  these  measure- 
ments indicates  a difficulty  for  further  study. 

Figure  23  is  added  to  show  the  relation  between  the  newer  Tropical  Atmosphere 
1 ft 

Model  (Cole  and  Kantor  ) which  will  probably  be  adopted  as  part  of  the  supplements 
to  the  new  U.  S.  Standard  Atmosphere.  The  model  shown  is  for  May  at  0°  latitude 
and  is  seen  to  agree  with  the  measurements  better  than  the  older  US.SA.S  1966  model. 
The  conclusion  is  that  where  a model  information  is  needed  because  of  lack  of 
measurements,  then  this  modei  would  be  a better  choice. 

The  improvements  in  capability  for  measurements  of  atmospheric  properties 
by  passive  sphere  tracking  is  evident  in  the  data  presented.  The  results  presented 
for  the  piezoelectric  accelerometer  indicate  the  capabilities  of  this  relatively  new 
technique.  These  two  advancements  have  increased  the  level  of  scrutiny  to  which 
the  data  can  be  reasonably  subjected  and  thus  indicate  some  differences.  The  ob- 
served differences  dictate  the  direction  for  further  study  of  this  and  other  data  sets. 
A more  complete  comparison  of  the  results  obtained  by  the  various  measurement 
techniques  and  details  of  the  analysis  of  errors  will  be  the  subject  of  future  reports. 
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Figure  23.  The  Accelerometer  Results  and  Rocketsonde  Results 
are  Shown  With  a Comparison  to  the  Values  of  the  Tropical 
Atmosphere  Model  for  May  at  0°  Latitude  (Cole  and  Kantor^®) 


18.  Cole,  A.E.,  and  Kantor,  A.J.  (1975)  Tropical  Atmosphere  0 to  90  km, 
AFCR L-TR -7^-0527,  AFGL,  Hanscom  A!FB,  Massachusetts.  • 
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Appendix  A 

Density  and  Temperature  Results  for  the  Y-axis  Accelerometer 
Measurements,  18  May  1977,  Metric  Units 
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.19956-03 


.2031E-08 


.2  055 


.2021F-09 
. ? 056E-II6 
.20266-03 


.83l5E»-aO 


.95156*^0!) 


.351SE»33 


.8301Et00 

*.844J^*4>4- 

.9240E*00 


d12.  75 


622.02 

623.25 


-.1’ 


31 '.^0 


3i  o 


31 

31  '. 


31 


3t  ‘■.V3 


31 


fiCC 


-+4Ji,7»--,l?3  3r-04 
14*;. 65  .l<»46'=’-04 

l + '’.4e  .1P5BE-0* 


l«5  9P-0-» 

IAQOF.84. 

tqop''-  n ♦ 

iQ5?e.04 

1 ? 1 OF-  0 ♦ 


.?017?-o  ♦ 

I »?fl9^1SLMU- 

144.64  .P003F-0+ 

1-  .47  .?017'^-n4 


OFMSITY 


.2  106-: -03 
-.?129r-04 
.21436-03 
.?  17qr-04 
. 21'^6£-03 


. 22036-03 
,2  20.36-03 
.22136-03 
^?J*0€-n3 
. 22146-03 


.23366-03 
-.  2 317E^njL- 
.2  3186-03 
. ? 7?7F-n8  . 

V C.  1 V V C.  •-  tP  4F 

.2331 6-03 


RATIO 


. 34056<-10 
.8  + 5 56*-00 
.347  064.33 
.857164.30 
. 843Q6*-a3 


.854164.00 
.850064.00 
. 349764-00 
5416*00^- 
.34136+00 


.37956400 

-.-45936404- 

.35+56400 

-.^1515^4-- 

.3607"400 


.36026400 


. 8733640 


671.77 
520.56 
619.1  1 
o17,..6. 
61561 

£.4  9 £ D 


611.69 
60  9.54 
50  7 68 
-60  5,74 
50. .01 


500.90 

_S4i..54- 

593.29 


143.44  .22026-04 


,25286-03 


.86326400 


. 857  0640 


. 37396400 


31  9.<5t 


3*0.13 


320.32 


3*0. '0 


3*1. 26 


3*1, 64 


1*3.1 0 

143.01 

1+2.93 

4 1 A • 


1 +2. •’5 

1/,?.6  7 — 
1 .2.5  3 

1-7. AO 

142.41 


1.2.23 
-4-2  .4-4- 
142.06 

r.  1 . 8 8 

i+1 .90 

141.71 


.??4*r-04 


.22776- 0 ♦ 


.23206-0+ 
.2  3.3  06^0-+- 
.231'’--  0 ♦ 

.239  26-0  + 


.2418--0  + 
-,  24^2-66-4 +~ 
. 244  66-  0 4 
-r247-06-44~ 
,2476‘^-0  + 

. ?4&4r- 04 
.251 06-04 


.25766-03 
^2  5aac-o.8— 
.26031-03 


.26546-03 
_-2  6636^04— 
.2  6'.r>'-03 
. . 773P.6-«8-. 
.**296-03 


.2*55  5-08 
_.-?.zt.ir-04 
. 27336-03 
-.28086-03 
.2  3126-03 


.28486-03 


.87736+00 
— _Oa444r*44_ 
.87906+00 


.38326400 
— -8-9376403 
.37316+00 
— .-89^54^4-30 
.391 36+00 


.89056+00 
--,487 8 £+40 
.39006+00 
.39326+00 
.83966+00 
- ,8920-6430- 

.89136+00 


363.75 
—56-5.48- 
565.02 
5 64.  17- 
55  3.  34 
-542.42- 
561. *0 
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TT  MC 

SL'' 
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3''»''!IT  y 

PATIO 

T54P 

-t^  "-Cl 

{ .<  * ■.  ) 

IM/SfC 

( KG/ M**  3 ) 

<<) 

- -T 

.5.P 

.p^PQF-n A 

. ? RAAF-n3 

.3  477F«-nn 

960*09 

1 , M 

.?^n^F-0* 

.2920F-00 

.90&7Ey0a 

560.09 

'^O  ^ Cp 

1 A i , ' p 

- ^Sf,9r^Si^ 

♦ 2 909  :-flfl 

♦09521^00 

n? 

1 -.1  .36 

.P^f  0H- 04 

.29056-03 

.8397£f00 

553.49 

^7  7 ^ 1 J 

\^%  ,77 

.^2£ili*E-Il-4^. 

«29f^F-03 

♦900 iF*ao 

7 c 7 ^ 9 

3’-».?n 

tui  .10 

.759OF-04 

.2936'’-09 

.«393E»30 

556.09 

1 a1 q 

.PAP  Af  - n * 

. ?Qftftr_nR 

Mt.l.LI.U]iliH 

■^77,  ?Q 

i-’.ni 

.?6f  0£-O ♦ 

. 3010- -no 

.9016£*-00 

555.29 

k3 

tU-iUCC- 

^S5  lE.-fl* 

^ -*29a9E-03 

.3  ?03F»00 

.3’*'».se 

1<»'>.^  3 

.0670^-04 

.3016F-0* 

.0941E«-00 

553.66 

-3?a^£« — 

lifg  ,7-^ 

— .-2720^-04. 

- .joe jE^oa 

— «9a2-3£»00- 

S52.A5 

3-»».  ’•’ 

j tp.f? 

.?70‘'"-  04 

.30436-00 

.0915E«-OD 

5=2.05 

op. 

HKT^iW^i^ 

.?7?«:r.ni 

M.LUUJ.IHI 

591.20 

l^o.'-o 

.?7c iF-n ♦ 

. 3093''-09 

.396OEV00 

550.46 

^ ,nc; 

n "f  Q 

,?7^  Qg- 

^ 7 1 pAF-nA 

pFvnn 

51.9. 7 y 

1.0.30 

.2-’93£-0-» 

.31335-03 

. 0972£4-00 

549.00 

7'»T,  '*L 

«-..n  , PI 

.Ranap*-nn 

gkA^:tQ 

i.n  .1 2 

.??(.  CF-B  ‘ 

. 3190F-03 

.900;E4!10 

^7T-L7 

1 i^n  .n  Y 

.7Pi?p-nA 

.9n99F.'nn 

H^KSIBfl 

1 30.9!. 

.?0-’0F-O-f 

. 3?lS-"-00 

. 90095400 

msmmmmi 

1 ^r-  ^ q q 

.PQ1  Lr-n* 

. 37==F-no 

. 9n4n-..nii 

1 3- .76 

.29556-04 

. 3290F-OO 

.9127E400 

^T-*l 

1 .f^A 

.pq^  PF-Ok 

, 7 ?7kF 

1 30.f 9 

.?9F3F_5i, 

. 3301E-00 

.9030E400 

rs^^B 

.PQCt7~-  tii 

S’li.  n? 

13  . 41 

.299e?-04 

. 3332E-P0 

543.64 

1 TT.  _ 7? 


7P-  0!i 


. 7 p -n« 


^ 3 n 5iQP*.fi  n 


TTHP 

ftLT 

ACC 

05NSIT V 

( i^r;/  M«.ft  7 } 

RATIO 

T5HP 

tX) 

1 9-'  . 4 1* 

.9gg  oc-n  -^ 

, 9 fl7!.r-nft 

g ^0  08 

3^6. 5U 
^9  ^ f 3 

1 3-  .05 

1 ir  , 9 ^ 

,36155-04 
■ 3f  1 1^-  0-^ 

. 3<?34r-n3 

.3q?7r-08 

.90915*-00 
« 4 no  85*  Ail  0 

529. 36 

3^6.73 

•? 

1 36.8  6 

1 3^ 

.36145-04 

, 9C7i.C-  ft 

.89515*00 
- -.W37fe*nn 

5?T.8q 

3?f .Q? 

19T  fl« 

13(  ,68 

4 9g  . CO 

.366  35-0  4 
-9 goer- ft  '* 

. 3974^-08 
u nnTr.ftft 

. 89^6£*00 
, -f  y^yr.nn 

5?6. 39 

3»T,|l 

19**  9^ 

1 36.50 
13^  , <>  9 

.37765-04 

, 1 7 O 9C  - 9 

.40975-08 

1 i.  ^ ftf  r .ftft 

.90945*-00 

524.66 

^^.in 

3:»**.?q 

19  y 1 ;^o 

13-,31 

1^  , 7 7 

.3830^-04 

,4144  =■-08 

, 1.  ) ATr.ftA 

.9094F+00 
•91 285^00 

323.  35 

3?^.t.9 

99  r« 

13f  .13 

1 9g ft  9 

.38775-04 

. 90  4 9r-n  '* 

.41695-09 

..  99Lr-ftft 

.90755«'00 

521.85 
a;7i  . 1 7 

B13^9 

.394  35-04 

j 107  ^ U 

.47545-08 

1.  9A  A.  _ftA 

.9098£+00 
, an 

5?0  41 

IS'-  .75 

1 3*^  6 6 

.40145-04 
/.  ^1  •. 

.43?35-09 

i.  iior.^p 

.912954-00 
•91 045^00 

519.01 

^ 1 A . 7 7 

3?«,0f 

999  1 f. 

13^.53 
^ 9 r . 1. 7 

.407?F-04 

^ i.  ^ 9 #.C-  ft 

,43795-08 

1.  i.99r.n9 

. 912854-00 

. 31  77Tt,nn 

51-^. 65 
(;i  97 

3?P,?U 

13=  .38 

4 9C  90 

.41365-04 
, i.^Rpr.9  r« 

.44**25-09 
, 4 4C1  r .ftA 

.913  954-0  0 
, 91 1 Qr..nn 

>16.31 

3?fl,C? 

19  fl  , 

.4184P-0  4 

, 1.  |Q  f.f  . ft  1 

.44865-08 

.91105+00 

, aft£.4fi.nn 

514.98 

gi  f.-  •»  n 

990.74 

1 36,01 

4 fft-Q4^ 

.42495-0  4 

.t.9Q7f  .Q  U 

.45495-09 
. f.c;Q7r..nft 

.91175+00 

Qi RAC^nn 

3>fl.«0 

99  ft  ^ 9fl 

BS&9 

.43375-04 

,46365-08 

^39 

3?S.99 

990 , 

13«4.63 

1 9 r.  , g 1. 

.440?5-04 

uIaU  CC-  ft  . 

msm 

510.9  0 

510. n4 

3>q.ie 

990. 9T 

I3t.,44 

< 9L  .91; 

.45045-04 
, i^g9  ^r-n 

.48015-08 
. u ftii;;.nA 

.q?uqE»oo 

, a?i  fv^.nn 

509.25 

gnA-4n 

3?'»,3T 

99  9 1 '.  ^ 

l^t-  .?6 

.45505-04 

,L.g7  fC-fl  * 

.48435-09 

L A7nr..ftA 

.92075+00 

3^  97r.nn 

507.  53 

g ft  ^ - gft 

3^0. i;s 

99Q-fcg 

wm 

.45695-04 

- 7c«n  ^ _ 

.48785-08 

- 4 Q9A  C iftA 

.91505+00 

, (39nnf4.nn 

^92435+00 

. Q71  e;f*nn 

503.48 

7-  74 

3>9*93 

919,^1 

153.69 

.477  15-04 
, i.  pc*-  n ^ 

.50625-09 
, r;  1 n9r-nA 

.92415+00 

- 37sn7..nn 

330.1? 
"•TOi  2? 

BSS^9 

.486  15-04 

1.0  9 4C.  ft  f. 

.51515-09 

C^9ip..ft^ 

498.84 

^97,7  1 

330.31 

99  11  i.n 

133.31 

1 99 .94 

.49485-04 

i 00  4C-  ft  .. 

.52365-09 

C 9A4  C-ftA 

.93025+00 

1 071  7p..n  n 

496.63 

9'  1 6 0 

330. *=0 

133.1? 

.503  1--04 

cm.  oc.  ft  /. 

.=:  3205-09 

c 99ec^nfi 

. 3316ii*a0 

494.66 

1.  3 7 , g p 

330.69 

13?. 93 

.513?5-0> 

.54196-09 
r /,  'f 

.93575+00 

0 7 7 OC.  ft  A 

493.10 

^97^47 

330.88 

19  ft, 97 

13?. 74 

^ 99  1 Cf.!. 

.5168^-0  4 

, C7I  ftj;-  ft  . 

.5449"-0« 

, r.  cfAp.ftp 

.92755+00 

1 979C1^An 

4OI.  93 
/|  9 1 , 4 1. 

1S1.06 

13?. 5? 

.5?8AF-0  + 

.q56?F-08 

.9333E*-aO 

■*90.97 

4V 


ACC 


TFUSIT V 
tXG/H**3» 


RATIO 


T 'xp 

( <) 


f . 1 C. 

f 79  . L K 

.q7nAP-fi 

, c;6n7F.04 

.axnoFmn 

itao-so 

137.35 

.F37  3F-04 

.5645F-08 

.93365400 

490.01 

1 79. 9f 

1"  - n't 

-.-9^65400 

.48-9.4  7 - -- 

331,^4 

1 37.1 6 

.5440F-04 

. 5707E-03 

. 93075490 

438.64 

IT  1 1 =:». 

1 ^9  ^ Q 7 

,rLfl  9C«f^»* 

^ i-7a7F>na 

ifSA.lC  

33 1 . 63 

1 31.37 

.FFOOF-0 ♦ 

.F777F-08 

.9768E400 

487. 2L 

f , 

1 71  7 

.Ctmp-  n . 

I'LVH 

■1-LLI.IJIIil.B 

331.?? 

131 .7? 

.C6F9E-0  4 

.59774-03 

.93635400 

435.10 

« -01 

1 ^1  .CA 

XF-I)4 

.5Q45F-n3 

, 9 33  .3F40  9 

.433,84  - - - 

337. ni 

l 31 .58 

.574AE-04 

.6010E-03 

.9365E400 

4*?. 57 

< n 

1 71  -£.Q 

.f^gcc.  ff 

„*6iU*7X“03- 

♦ 93-;0£4fl3 

337. IQ 

131.3° 

,5?'=F5-04 

. 6 113E-03 

.93335400 

4’ 9.66 

1T^2Q_ 

1 71  .9Q 

.pq-^cF-ni. 

.54406400 

4’8 .70 

w^msESM 

131 .70 

.5953E-04 

.6716E-03 

.9397E400 

476.73 

V 7 1 4 n 

,CQQQP»fl!^ 

. 6.7676-00 

Y 1 1 ■ 

478.77 

BBH 

.6064F-0'4 

IwtfDll 

BCttS&tl 

473. 64 

MZZ^JtS 

337.36 

130  .«  1 

.6I60E-0  ♦ 

.6473r-D3 

.94045400 

471.13 

. PC 

1 7n  1 

-g97QF^n.. 

.6cn^F-no 

■1-IHH.IJI.Iil 

46Q- 87 

33».oi; 

130.61 

.65165-03 

.93385400 

468.66 

1 7n  -c  9 

■■.I8J.UI.I.I 

467. 49 

333.14 

130.47 

.6  4 0 4F'0  4 

.6665E-03 

.9’449E400 

466.40 

TT«  , 

^ 7n  .79 

-Ci^CQF^n  t> 

. AT]  AT-nA 

IIHlAJi.I.i 

333.33 

130.77 

■Bsaaf 

.F?07t-08 

.94955430 

<1  64  • 3 6 

170.19 

461.  47 

333. FI 

130.03 

.6656F>0  4 

.6911E-03 

.9431E400 

467.55 

TT  T.fcl 

« 9 c.  n t 

.c79nF.4ni4 

, A97TP.pA 

,^1aA7F*.PP 

_-4fr-1^7  2 

.676  OF ■•04 

. 7010E-08 

. 945  8540  0 

460.95 

^ f A7  n A 

, 7 n77P-nA 

Bl^llt.i.Ulil.1 

46  0-  19 

333. xo 

1 ?■■  .63 

.691 0F'04 

.71565-08 

.94975400 

459.46 

no 

1 9C  ^Cl. 

.(:.a7  7F4.n 

. 71 7AF-n3 

334. n? 

1 7°. 44 

.701  3F'0  4 

.7757E-08 

. 94585400 

458.00 

TT'^,17 

1 90.7L 

.77i^r_n3 

. QU^AP^ftft 

487.77 

334.77 

17°. 74 

■HflBAtM 

. 73375-03 

,94065400 

4 56«  41 

TTL  ^ 

19^  .1  ii. 

334.46 

17°. 04 

.7  79  ?F-0  '4 

.'571^-03 

.9477E400 

454.61 

TT  L . CC 

1 9 » . 0 ii 

.7536^.0  A 

. -.F63P-PR 

. 9447=-410 

453.58 

334. pc 

1 ?p.?  5 

.74??5'n4 

.94695400 

457.47 

7T  :.  , ■!'L 

19.:  ^ C 

.7Lf>  IF^niA 

M-llUJlibl 

45  1 . 7C 

334.33 

1 7c .65 

.7557F-0  4 

.74005-08 

.9467E400 

450.05 

7P/-  , OT 

I 9P . r q 

^ 7fi9 AP-n  * 

, A:f.A  p -pA 

■l.lil.l.Ulil.1 

IkA. TC 

33c. n? 

17-  .4c 

.77?3F-  0 4 

.79445-0* 

.94975400 

447.44 

f 9*  . 7 C 

- 7 A 9 9F-  ft  ^ 

. A ftixl^F-ftA 

.a579F*nn 

^ 44 . 1 ft 

336.71 

l ?f  .7  5 

.7«e  lF-04 

.* lOlE-O* 

.9515E400 

4 4 -8  • 7 6 

7-?  c 

1 1 ^ 

^9<  i.p.^  f 

: S f :1L  f:C9 1 1:  VI 

■nililJLIlilil 

^ ^ 1 ‘t  1 

337. un 

1 7.  .0° 

.?n4FL:-0'4 

. ? 7645-03 

. 95355400 

447. 10 

7TC. kO 

^ 97 , 9 C 

^ A ^ 9 7r  . 1^  L 

. A ^IaAP*  .HA 

.a:;A9c«.nn 

HBBBI 

!?■  .05 

.8  167F-04 

.6 3875-0* 

.9500E400 

439.58 

1 9-  -TC 

t-Lum.i.i 

438-17 

336.'? 

17-  .6C 

.836  lE-0  '4 

.«573'-03 

.95445490 

437.71 
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t 

i 

( 

i 

j 

i 
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TT*1E 


ACC  DcNSITY 

N/SFCW?)- 


RATIO 


T£MP 

(<» 


SUB.ijO 

3«a.6»  - 
3*  9.Y8 


3'4lJ.‘}7 


3^1.16 


3'4l.35 

I'^X.UU 

3%1.S3 


3 


3M.91 


3i?.?9 


3^7. %9 


3U?.67 


3%?.85 


343. BA 


3'4  3.?3 


3*3.4? 


3*3.81 


3'*3.R0 


343.99 


3 


344.;. 


3*4.55 


3*4.74 


344.03 


3*5.1? 


1??.44  .14035-03 

12?. .14218*04 

1??.?3  .1472F-03 


1??.02  .15115-03 


121.60  .16045-03 

121.49 .16055-04- 

121.39  .16325-03 


120.97 


120  .76 


120.33 


i?n.i? 


119.91 


lt«.70 


11Q.48 


11°. 27 


6 


11". 04 


.169  25-03 


.174  05- 


.17045-03 


.18  4 45-0  3 


.19=  05- 


.19265- 


.19465-03 


.20795- 


.21095-03 


.21955- 


.22355-03 


.23285-0  3 


.23675-03 


.23945-03 


.25155- 


11'. 33  .25875-03 


.14015-07 

-.-t419£-07- 

.14715-07 


.15105- 


.15705-07 


.16005-07 

.16255-07 


.16325-07 


.16785-07 


.17255-07 


. 17685-07 


.18285-07 


.19355-07 


.19135-07 


.19375-07 


.20735-07 


.21065-07 


.21915-07 


.22285-07 


m 

63  .22735- 

.22595-07  .95765* 

.23065-07 


.23365-07 


.23575-07 


.24545-07 


.24735-07 


25445-07 


.93635*00 

.9676£*0a- 

.99215*00 


.10065*01 

,33iZ£tJJa^ 

.99695*00 


.97665*00 


.97395*00 


.98015*00 


.97795*00 


.90355*00 


.10125*01 


.97265*00 


.95535*00 


.99365*0 


.97935*00 


.939  35*00 


.97445*00 


.92955*0 


.90845* 


.91595*00 


.89345*00 


.33965*00 


337.56 
^434.  4Z- 
392.34 


37*. 67 
-4  7 4.49^ 
374.43 


37*. 28 


373.55 


371,74 


369 


364.85 


359.86 


96 


347 , 55 


3 


3 


333.56 


333.46 

T -I  f.  T C 


335.64 


336.03 


341.82 


3 


342, 56 


34 


336.69 


5i 


flCr  OFNSITY 

<M/CCC»»2» 


3-5.10 

3- F.-9 
3-g.^a 
3*=.6» 
3»g.y6 
3-=.07 
3- 

3WS. 05 
3»5.15 

3.5.?5 


3lifi.55 
3-6. 5U 
346.6'^ 
3-5.76 
3-  6. "U 


3V7.03 


3-  ’.?•» 


34'*. 41 


11'  .12 
It-  .01 

11'  .90 

115  .60 
116.57 
11'  .■*? 
11'-. 36 
11F.75 
-1 4-6-.  IV 
Ilf  .03 


115,79 

11'  .56 
11' .46 
ll'.lU 


115.12 


11'  .90 


114.60 


.76'’)>F-')  3 
,271  lF-0 i 
.2''u-T-0  5 

.27652-03 
.2P09F-03 
.28366.03- 
.2007'- 0 3 
^909F.  a 3- 
.29356-03 
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.17386-03 


. 18086-03 
. 1 8556-03 


.19006-03 


.ig6k6-03 


.97216*00 

.95kkE*00 

QMQT.fin 

W ^ ^ W W 

.96836*00 


.99526*00 


.10006*01 

-.loaSEkM- 

.10156*01 


21 9.99 
-^15.70 
219.55 
-21-8.^51— 
2 


219.76 


213.83 

219.58 


218.26 


. 10386*01 
.10286*01 


-^18.68  - 
719.28 


3 

.12436*01 

.20446-03 

.1 

l8— 

.127  3Ei01 

.2093E«03 

63.7k  .13025*01 


.13k7-*oi 


.13776*01 


.14196*01 


.148  06*01 


.15546*01 


62.01  .16036*01 


.21406-03 


.72136-03 


.22636-03 


.23306-03 


.24316-03 


.25526-03 


.26346-03 


.10296*01 


.10276*01 


.10146*01 


.10086*01 


.10156*01 


. 10296*01 


.10256*01 


235.  0 2 


Appendix  B 


Density  and  Temperature  Results  (or  the  X-axis  Accelerometer 
Measurements,  18  May  1977,  Metric  Units 
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31’. 33 

312.51 
312. bT 
312. 77 
312.66 
312. 96 

_ Jit.  05. 
31S. IV 
313.26 
313. 33 
313.43 

313.52 
313.62 
313. 21 


313. 9Q 
313.99 
314. Q9 
314. 13 
314. 28 


314.46 
314. 56 
314. 65 
■314.75 
314. 84 


315.03 
315.12 
315.22 
51?. gl 
315.41 


315.59 
_51?..69 
315. 78 
315.86 
315. 92 


316. 16 
.■J16.  2? 
316.35 
316.44 
316. 54 


315. 23 
316.82 
316. 91 


14.5!._98  _ . *13  73t-a4_ 

149.90  .13286-04 

-JJl9*JL2 j_li24£r0  4_ 

149.74  . 14166-04 

149.66 .135aE-04 

149.58  .1402E-04 

149.50  .1429E-04 

149.42  .13a5E-04 

. 149*_3‘l  ■,1474£^a4__ 

149.26  .14  24E-04 

149.18  . 14  32E-04 

149.10  .1492E-04 

149.82  . 14  67E-04 

146.94  .1449E-U4 


148.86 

148.78 


148.62 

148.46 
146.  37 
148.29 


148.13 
148.05 
14?.97 
147.89 
142. 81 


. 1460E-04 
.1450E-04 


.-*167aE-08. 

.1620E-08 

.1625E-06 

.172ZE-08 

_.J.64JLErJI8. 

.12U2E-06 
„j_1731E-  08 
.1626E-08 
.ir82E-P8 
.12ilE- 08 
. 1785E-06 
. l60iE-08 
_.  122_lE-08_ 
.1250E-06 
.12&4E-08 
.17536-08 


,i512E-04  .1837E-0b 

.1488E-04  .18D3E- 08 

.15  52E-04  .1B82E-08 

.1522E-04  .1846£-0b 

.15  08E-04  . 18326-06 


. 1574E-04 
.157SE-04 
.16  «6E-  u4 
.17-gE--a4. 
. 17  £26-04 


.19136-08 
.19106- 0tt_ 
.20586-08 
.21056-08 
.21316-08 


__.8449EH0 

.8122E»00 

*8360 Ef JO 

.85506^00 
.8113EV00 
.841?E*^J  0 
__.8493Etl  0_ 
.8185E»00 
_*6665EV30 
.86216^00 
.8365E«-00 
.8645E»-03 

.8462F» JO 

.93  26FI-00 
_ .8356EtO_0  _ 
.S265Ef80 


.85o46f 00 
_ .S591E»00 
.87  19E*-00 

.95  2’E»0J__ 

.8409E*o6 
8969E»a  0 


.8701E»00 
__j8b52F»00 
.92 77Ef 30 

.944&E»00 

.952JE«-J  0 


147.64  .17UE-04 


147.48 


147. 31 


147.15 


.16  46E-04 


. 169itc-04 


.2061E-08  .9l23Ef03 

.20226-08 Jill F» 0 3 _ 

.1973E-08  .8653£»00 

.1958E-08 *8_5(t9  0_0 

.2  0 24E-08  .8799E»00 


146.99  .16  63E- 


146.82  .1784E- 


146.66  .1752E-I 

146.49  .17796-1 


146.52  .17826-1 


146.16  .18  44E-I1 


145.99  .1879E- 


.16346-04  .1940E-08 

.16  63E-04  .1991E-08 

*17ia£.-.ji4 J0,21I,-L0ti^ 

.1784E-U4  .2108E-0tt 


.8J56EI-0  0 
J7  12e»00 
.84i7E»00 
. .8525,Ei-0  0. 
.a9io6»ao 


644.03 

644.96 
__64  5,87_ 

646. 66 
_M7.31 
647.75 
_647.96_ 
647.89 
647.46 
646.69 
645.47 

643. 77 
641.54 

638.77 
._6  35.5A 

631.96 
^ 6 


623.01 

_619.8_8 

615.97 

_612,26_ 

609.95 

606.14 


603.94 
_ 602.47 
601.90 

603.27 


gnig'ntWd 


607.12 

_60.1t_5i_ 

612.25 

_6_14.ji6_ 

617.52 


621.70 

__623,02 

623.61 

_623.„3i 

622.46 


i^74>n*yi 


.2069E-06 
_*2135FrJlt. 
.21 OlE-Ob 
-*21^9£ia8_ 
.2106E- 08 


.21826-08 
.2167E- 08 
.2223E-0S 


.9565E»00  618.61 

_»68.3at»aj) &re.33_. 

.8714E»00  613.57 

_.8752e*00. 6iQjj60  . 

.9b54E*-0  3 607.55 


.bseiEfOJ  601.73 

_*M80Et0.0 599*11 

.8^62E^00  596.86 
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TIME 


ALT 

<Kh 


OENSITV 

KG/M»»3) 


RAT  13 


TEMP 

(to 


_T 
31T. 10 
31^,20 
317.29 
3 


317. i»B 
317.57 


317.67 

3 


317. S6 


3H.05 

AL 


14  5.83 
145.74 
145.66 
45.57 


145.49 

145.41 


145. 32 


145.15 


144.99 


.18  40E-04 
.lB81E-n4 
.18  96E-04 


.1967E-04 
-04 


.1941t-04 


.1995E-B4 


.20106-04 


.2176E-08 

.2222E-0B 

.2239E-08 


.2316E-0b 

.2323E-0B 


.2281E-08 


.234QE-0B 

.2322E-0B 


.2352E-08 


.BaSOEt^OO 

.8833E»B0 

.8B53E»00 

8o76E»00 


.9081E»00 
058E»0 


.8B51E»a0 


eiirn«iMH 


.B999E»aa 
8J0E*0 


.8947E»00 


593.73 

592.74 
592.05 
591.64 


591.43 

591.38 


591.43 


591.63 

591.67 


591.59 


31>. 23 

144.82 

.20  286-04 

.23686-08 

.89226700 

591.01 

■iH.33 

.69656700 

590.55 

818.42 

144.65 

.20 436-04 

.23826-08 

.68866700 

589.99 

318.61 


316. 80 
_3 
318.99 
S' 


14l<.  48 


144.31 


144. 14 


r4  9 vmxi 


.20696-04 


.2145E-04 


.20906-04 


.2431E-08 


.24926-08 


.2424E- 08 


.89826700 


.91156700 
.8777E700~ 


ia*»rV7>] 


588.75 


58  7.46 
586. 86 
586.34 
5 


319. 18 

143.97 

.21  <86-04 

.24866-06 

89136700 

585.57 

MIIIIIIMM 

.25136-08 

585.36 

319. 36 

14B.80 

.22336-04 

.25806-06 

91586700 

565.25 

319.46 

^■1  1 III! 

■Ilium  mm 

91296700 

56  5.18 

319.55 

143.63 

.22  766  - 04 

.26236-08 

92  1667  0 0 

58  5.15 

^3  > LI 


319.74 


319.93 


320.12 


320. 31 
320.40 
320.50 
820.59 
320.68 


320.67 


143.45  .2241E-04 


321.44 

321.53 

321.63 


143.28 


14  3.11 


142.94 
42.85 
142.76 
142.60 
142.59 


142. 42 


ltsm 


142.24 


142.07 


141.90 

141.81 

141.72 


.2265E-04 


.23  526-04 


.23476-04 
.24166-04 
.23636-04 
-8l3aflE.-04.. 
.24  J8E-04 


.24  606- 


.2  4 67  6 - 04 


.24986-04 


.25756-04 

.25346-04 

.25976-04 


.25776-08 


.260  0 6-00 


.26946-08 


.89656700 


.09506700 


.9181670 


58  5.02 


584.61 


.26856-08 
.27626- 08 
.27  010-  06 
.27196-08 
.27616- 08 


.2o08E-0b 


.28376-08 


.28426-06 


.29316-08 

.28836-08 

.2'»52E-08 


.90546700 
.926367 
.90146700 
.90286700 
.91216700 


.91796700 


.91756703 


.90946700 


.92816700 

_j9l)  79.E70iL 

.92456700 


581.89 
580.67 
579.28 
577.76 
57  6.11 


572.73 
5_ 
569.43 


566.55 


564.41 
563.62 
56  3.00 


TIME 

»LT 

ACC 

OENSITV 

RAT  10 

TEMP 

(SEC) 

(KM) 

(M/seC*»2) 

(KG/M**3) 

<K» 

321. r? 

168.  63 

.26  28E-G6 

.29852-08 

.92982100 

562.50 

321.81 

161.55 

.2556E-06 

.29092-08 

.90132180 

562.09 

321.91 

161.66 

.2  6 65t-06 

.29992-08 

.92612100 

561,76 

322.01 

161.37 

.26S6E>06 

.30602-08 

.93152100 

561.65 

322.10 

161.28 

.2  6 57E-06 

.30  062-08 

.916UH0 

561.12 

322.19 

161.19 

.2r26E-86 

.30782-08 

.93312130 

560.77 

322.29 

161.11 

.27  19E-06 

.30702-08 

.92552100 

560.36 

322.38 

161.02 

.27  12E-06 

.30602-08 

.91752100 

559.85 

322. H7 

160.93 

.2768t-06 

.30962-08 

.92362100 

559.22 

322.52 

160.86 

.2  7 52E-06 

.31002-06 

.91912100 

558.66 

322.66 

166.75 

.2802^-06 

.31562-08 

.93032100 

557.60 

322.76 

160.66 

.2826E>06 

.31802-08 

.93222100 

556.65 

322. 85 

160.58 

.2803E-06 

.31512-06 

i.9l97Ei0  8_ 

555.63 

322.95 

160.69 

.2879E-06 

.32352-08 

.93832100 

556.56 

323.06 

160. 60 

.2879E-06 

.32362-08 

.93212100 

55  3.61 

323.13 

160.31 

.2  8 66E-06 

.31952-08 

.91572100 

552.26 

32S. 23 

160. 22 

.2963E-Q6 

.33022*08 

.96112100 

551.10 

323.32 

160.13 

.2965E-06 

.33012*08 

.33562130 

569.95 

323.62 

160.06 

.29  32E-06 

• 3?86E*  08 

.92572100 

568.82 

325.51 

139.95 

.2983E-B6 

.33612-06 

.93532101 

567.73 

321.61 

139.87 

.2971E-06 

.33262*08 

.92652100 

566.70 

323. 70 

139.78 

.2999E-06 

.33562*08 

.92892100 

565.72 

323.79 

139.69 

.3069E-06 

.36082*08 

.938!i2i00 

566.77 

325.89 

139.60 

.30  63E-06 

,33992-08 

.93062100 

563.89 

323.98 

1 39*  91 

.3095E-06 

.36562-05 

.96062100 

563.06 

326. 08 

139.62 

.3110E-06 

.36692-08 

.95852100 

562.27 

32(t.  17 

139.33 

.310aE-06 

.36552-  08 

.92952100 

561.53 

326. 27 

139.26 

.5167E-06 

.35272-08 

.963aEia8 

560.65 

326.36 

139.15 

-81 66E-06 

.35  002*06 

.9505E10D 

540.21 

326.65 

139. 06 

.3i50E-06 

.35022*08 

.9255E100 

539.63 

326. 55 

138.97 

. 82282*06 

.35672*08 

.9621EiQa 

539.09 

326.66 

138.88 

.3208E-06 

.35612-08 

.9299E100 

538.60 

326. 76 

138.79 

.3  2 66E-06 

.36002- 00 

.9365E100 

538.16 

326.83 

138.70 

.33  262*06 

.36832-08 

.9505Eiaa 

537.76 

326.93 

136. 61 

.32892*06 

.36612-08 

.93542100 

537.39 

325. 02 

136. 5? 

.33072*06 

.36572-08 

.9326E100 

537.05 

325.11 

136.63 

.33  632-06 

.36952-08 

.9359E100 

536.76 

325.21 

136.36 

.33  162-06 

.36602-08 

.9218Ei0a 

536.65 

329.30 

138.29 

.53772*06 

.37262-08 

.9322E100 

536.17 

325.60 

138.16 

.3611E-06 

.37572-08 

.936SE100 

535.91 

329.  69 

138.06 

.36092*06 

-37512*08 

.9277E10D 

535.66 

325.58 

13F.97 

.3  6 58  2*  06 

.38012-06 

.9366E1D0 

535.61 

325.68 

137.88 

.3  6 582  * 06 

.37982-08 

• Ff 0 0 

535.15 

325.  77 

137.79 

.35162*06 

.38562-00 

.93622100 

536.87 

325.87 

137.79 

.35722-06 

.39162-08 

.96692100 

■?36.57 

325.96 

137.61 

.35372-06 

.38732-04 

.92892100 

536.22 

326.06 

137.52 

.35902-06 

.39282-08 

.9363E100 

333.81 

326.15 

137.63 

.36  202-06 

.39652-08 

.95952100 

533.36 

326.26 

137.33 

.35862-06 

.39162-06 

.92162100 

532.79 

326.36 

137.26 

.36562-86 

.39902-08 

.93352100 

532.16 

64 


r 


1 


TIMP 

alt 

ACC 

UEN5ITV 

RATIO 

TEHP 

(S£:) 

(KH> 

«)1/SEC**2) 

(K6/«1**3) 

(K) 

33ta5.  _ 

132.46 

.5  5 28E-04 

_,583itE-0t 

.9729E490 

486.72 

331. ?<* 

132. 32 

.5549t-84 

.5854E- 08 

.9591E403 

485.43 

RFIRI 

■UtiiLuin 

.5919E-06 

.972BE400 

464.13 

331.41 

132.12 

.56 12E-04 

.5  9 20E-08 

.9657E400 

482.88 

.5624E-04 

481.68 

331.62 

131.98 

.525BE-04 

.6054E-08 

.9731E400 

480.53 

331. ri 

131.89 

.574bE-04 

.bD42E-06 

.9647E4ao 

479.45 

331 .31 

131.79 

.58546-04 

.61526-08 

.9750E4Q0 

478.45 

- iiL^aa 

.lil.69 

jJii)7L-J)«L 

.62  09E-08 

.9757E400 

477.52 

331. 99 

131.60 

.59  OOE-04 

.6192E-08 

.9666E40  0 

476.65 

332. 09 

131.50 

.60 14E-U4 

.6313E-  06 

.9771E400 

475.64 

332. 13 

131.40 

.6  0 46E-a4 

.63416-08 

.9740E»QD 

475.09 

332.23 

131. 31_ 

.6020E-04 

.6352E-08 

.9697E»-80 

474.39 

332. 32 

131. 21 

.6169E-04 

.6461E-08 

.9773E«-00 

473.73 

332. 42 

131.11 

_ .6t95E-04 

.6483E-0b 

.9  7 29E^00 

473.12 

332. 56 

131.01 

.6  2 55E-04 

.6541E-06 

.9739E700 

472.56 

130.92 

332. 75 

130. 82 

.54  06E-04 

.66S8E-P6 

.9303E*00 

471.52 

332.  84 

130. 72 

i6459£rJ_4 

.67386- 08 

.97q5Ei-00 

471.01 

332. 94 

130.63 

.55 14£-04 

.67906-06 

.9793E<’00 

470.50 

333. 03 

130.53 

.65  43E-04 

.6814E-08 

.9750E4Q0 

469.96 

333.12 

130.43 

.66  50E-04 

.6920E-OB 

.9821E400 

469.39 

3*3. 22 

130.33 

■LLil^LUTl 

.9805EI-0  0 

468.75 

333.  »1 

130.24 

.62  22E-04 

.69e4E-0S 

.9751E400 

468.05 

533.41 

130.14 

.6d31E-04 

.7093E-08 

.9  9 22E400 

467.25 

mmi 

.68  32E-04 

.7090t- 08 

.9737E*00 

466.35 

lUwIS 

.6861E-04 

.7116E-fl8 

.9592E+00 

465.33 

333. 69 

129.84 

.5928E-34 

.7234E-06 

.9770E»00 

464.20 

129.75 

.6394E-04 

HhXMQFI 

333. 88 

129.65 

.2058E-04 

.7310E-  08 

.9709E400 

461.67 

335.92 

_li3j_55_ 

.2162E-I)4 

.2415t- 06 

.97546400 

460.32 

334. U 7 

129.  45 

.7198E-04 

.745UE-08 

.9  7 27  E400 

458.94 

334.16 

129. 35 

- .73DDE-04 

.97776400 

457.56 

334.26 

129.25 

.7382E-04 

.2b34E-08 

.9799E400 

456.20 

129. !«; 

I'd 

334.44 

129.06 

.25  36E-04 

.7782t- 08 

.9S2JE400 

453.60 

334.  54 

120.96 

.75B9E-U4 

.7ei8E-06 

.97776400 

452.43 

334. 63 

128.86 

.7681E-04 

.7930E-08 

.98T0£4(J0 

451.33 

334.  23 

128.76 

.78  19E-D4 

.8066E-0B 

.9914F4Q0 

450.31 

334. o2 

126.66 

.78  03E-04 

.e046E- 08 

.9801E400 

449.36 

126.56 

• 7fi A6F-a  4 

.8127E-0a 

.93136400 

335.01 

128.46 

.7994E-04 

.8233t-08 

.98546400 

447.57 

«JJLai£^IL4 

._6261E-J1# 

.98  106400 

446.70 

335. 20 

126.26 

.61  50E-04 

.8383E-0O 

.98586400 

445.63 

128.16 

.6249E-Q4 

■RLll'l-Uil 

444.94 

335.39 

issa 

.82 55 £-04 

.8481E-08 

.97976400 

444.01 

335.58 

122. 86 

.8486E-04 

.6710£-0e 

.98836400 

441.99 

3*5.67 

»_85  571.-PJt- 

. 6777E-08 

.99716400 

440.90 

3*5.26 

12^.66 

• o6  60E*04 

.8690E-0e 

.98976400 

439.74 
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TIHE 

SLT 

»c: 

DENSITY 

RAf  10 

TEMP 

(SEC) 

(KH) 

<M73EC**2) 

(KG/M**3) 

(K) 

3>S. S6 

127.56 

.66  89E>04 

.8905E-Oe 

.9937E+0D 

438.56 

335.95 

127.46 

.8794E-04 

.9009E-08 

.9062Ef0a 

437.33 

3S6. 05 

12r.36 

.8938E-04 

.915JE-08 

.9930E<’OD 

436.07 

335. 15 

127.26 

.9800E-04 

.9213E-08 

.9905E»0a 

434.77 

335.24 

.91 27E-04 

.9339E-08 

.9951E»-00 

433.46 

336. 33 

127.06 

.9199E-04 

.9409E-08 

.9935E»00 

432.14 

336.4? 

126.96 

.9240E-04 

.9448E-08 

.9887E»00 

430. 80 

336.52 

12  6.  86 

.93  89E-04 

.9597F-0d 

.995?F»00 

429.43 

385.61 

12  6.76 

.94  69E-04 

.9675E-0a 

.9943E»-oa 

428.07 

336. ri 

126.66 

.95 lOE-04 

.9714E-08 

.9892E»-00 

42  6.69 

.9952E*-00 

42  5.28 

335.91 

126.46 

.9765E-04 

.9968E-08 

.9969F4-Q  0 

423.84 

336.99 

126.36 

.9  8 56E-04 

.1006E-07 

.9969E«-00 

422.38 

337. 06 

126.26 

. 1001E-a3 

.1021E-07 

. 10  03E»01 

420.89 

337. 18 

126.16 

. 1009E-03 

.1030F-07 

.IJ  02E»Dl 

419.36 

337. 27 

126.05 

. 1023E-03 

.1043E-07 

.1006EI-01 

417.78 

125.95 

.10  OSE  + Ol 

41 €.17 

387. 46 

125.85 

.1042E-03 

. 1062E-07 

.lOObEHl 

414.53 

31^7.  55 

125.75 

.1059E-D3 

.1013E»01 

412.93 

337.65 

125.65 

.18  67E-03 

.1087E-07 

.lOllEfOl 

411.41 

337.74 

125. S5 

.10  74E-03 

. 1093E-07 

• lOOSEHIl 

41 0.05 

337.84 

125.45 

.1091t-03 

.llllE-07 

.1015E*-0l 

408.90 

40  8.01 

335. 03 

125.24 

.lllOE-03 

.1129E-07 

.1Q13E»91 

407.44 

385.16 

125.10 

.1115E-07 

.9873E*00 

407. 30 

338.25 

125.00 

.11  <lE-03 

.1157E-07 

.IBloEfOi 

407.  74 

■hkh 

■fTfTMSn 

,9883E*-90 

40  8.66 

338.  44 

124.79 

.11J2E-03 

.1114E-07 

409.97 

HfflFialF] 

.1142E-07 

KCsnftfl 

411.55 

338.63 

124.59 

. 1080E-03 

.1087E-07 

.9204EVOO 

41 3.23 

335.72 

124.49 

.1074E-03 

.1079E-07 

.9051E»00 

414,8?. 

338. 82 

124.88 

.lir6E-03 

.1180E-07 

.9808E»00 

41  €.38 

336.91 

124.28 

.1179E-D3 

*lltilF»07 

tiJ[23EJLaJL 

417.61 

339. 01 

124.18 

.1141E-03 

.1142E-07 

.9316E»00 

418.38 

■HUll-UU 

339.19 

123.97 

.12I0E-03 

.1198E-07 

.9599Ef00 

416.10 

359.29 

123.87 

. 1229E-03 

.12  2bE-07 

.9729E»00 

41€.«4 

339.38 

123.77 

.1233E-03 

.1230E-07 

.96b9E»0l) 

414.96 

339.48 

123.66 

.1227E-03 

• 1225E- 07 

jj535''>  00 

412.57 

339.57 

123. 56 

.1331E-03 

. 1329E-07 

.1025E»n 

409.83 

369.67 

.1314E-fl7 

406.82 

339.76 

123.55 

.13  84E-03 

.1304E-07 

.995oE*-00 

403.76 

339.85 

123.25 

. 136fe£-03 

.1366E-07 

.1023E±.01_ 

400.75 

339.95 

123.15 

.1335E-03 

. 1336E-07 

.9902E«-00 

397.91 

340.04 

123.04 

.13  56E-03 

.1358E-07 

.9950E»00 

395.41 

340. 14 

122.94 

.14  g6E>a3 

.1408E-07 

393.39 

540.23 

HfTHTl 

.18  56E-03 

340.  32 

122. 73 

.13  (5E-03 

.1366E-07 

. 9713£»00 

39  0.  72 

540.42 

122.63 

.1377E-03 

.1377E-07 

.9655E»0D 

369.90 

340.51 

122. 52 

.1373E-03 

.1372E-07 

.9549E*0II 

389.35 

67 


TIME 

4LT  " 

4CC 

DENSITY 

R&TID 

TEMP 

ISEC) 

<KM) 

(M7SEC**2> 

(KG/M**3) 

(K> 

340.61 

12.lx.42 

_st4 24E-03 

xl.422e-07 

.9791E»00 

388.97 

340.  7] 

122.31 

.1463E-03 

.1459E-07 

.9i33EtOa 

368.69 

340.80 

122.21 

.1480E-U3 

.1475E-07 

.9938E«-oa 

368.40 

345.89 

122.10 

.1527E-03 

.1521E-07 

.1012EI-01 

368. 06 

340.98 

122.00 

.1530E-03 

.1523E-07 

.100?E*-01 

387.57 

341. 08 

121.69 

.15  64E-03 

. 1556E-07 

.1012E301 

366.67 

341.17 

121.79 

.16  042-03 

.1595E-07 

.10  25Efai 

365.95 

341. 27 

121.69 

.1585E-03 

.1575E-07 

.lOOBEi-Ol 

384.64 

341. 36 

121.58 

.16  42E-03 

.1632E-Q7 

ilO£4E*-ai 

383.56 

341.46 

121.48 

.1640E-03 

.1629F-07 

.lOlOEt^Ol 

36  2.08 

341. 55 

121.37 

.1611E-03 

. 160nE- 07 

.9796E»08 

360.48 

341.64 

121.27 

.1695E-03 

.1684c:-07 

.10  13E«-01 

378.73 

341.74 

121*16 

.1683E-03 

.1672E-07 

.9983E»00 

376.87 

341. 83 

121.05 

.1668E-03 

.lfa37E-07 

.976JEI-00 

37  4.88 

341. 93 

128.95 

.1765E-03 

. 1773E-07 

. 1032PV01 

37  2.  82 

342. 0? 

120.64 

.17s7'^-03 

.1786E-07 

.1025E»01 

370.71 

342.12 

120.74 

.17  eOF-03 

.1769E-07 

.10B3El-ni 

368.57 

342.21 

120.63 

. 18  96E-03 

.1845E-07 

.10  32EX01 

366.43 

342.30 

120.53 

* Id  39E-n3 

.ti28E^7  .1009E4-01 

364.39 

342.41 

120.42 

.1851E-03 

.1840E-07 

• lOOlFt^Ol 

362.45 

342.49 

120.32 

.1878^-03 

.1868E-07 

.10  03E4-01 

360.66 

342.59 

120.21 

.18  62^-03 

.1851E-07 

.9799E4D J 

359.05 

341x6? 

■ IZCtlO 

.19S1E-  03 

.1940E-07 

.1312EH1 

357.69 

342. 7S  12C.00  .197IE-03  .1961E-07  .ia09E»01  356.61 

342.67 119.69  .19  42^-03  .1929E-07  .976-  E»D 5 355.63 

342.96  119.78  .2816E-03  .20028-07  .lOOOE^Ol  355.29 


343-116 119.68  .2013E-O3  .1997£-07  . 9837E»1)B  354.92 

343.15  119.57  .2B20E-03  .2003E-07  .9720E*00  354.63 

341x2? .2d46£::01 .2027F.-07  .959>E»03  354.-5 

343.34  119.36  .2Q55E-03  .2035E-07  .9552E»00  353.99 

343.x  44 U9,2S iiL22i:JL2 .2108E-07  .9741E»a  0 35ii«t7 

343.  53  119.15  .2168E-03  .2144E-  07  .9797E«^00  352.72 

343.62  119.04  .2176E-Q3  .2151E-07  .966 IJE  tM_ 35 1.65 

343.72  118.93  .2232E-03  .2206E-07  .9775Ef3Q  350.17 

341x81 IK. 82 .2264E-03  .2258E-07  .9850E»aa  349.34 


343.91 

118.72 

.22  »lE-03 

.2226E-07 

.9561E»^00 

346.24 

344. 00 

116.61 

.2278E-C3 

.2254E-07 

.9529E»00 

343.95 

344. 10 

116.50 

.2323E-0  3 

.23  00E-07 

.9572E»nB 

341.59 

344.19 

118.39 

.23  78E-03 

.23552-07 

.9649EfOO 

339,26 

344. 28 

118.29 

.2  4 46E-03 

.2423E-07 

.977»E*00 

337.05 

24itxii 

116.16 

.24  622-03 

.2441E-Q7 

.96fl5E»00 

335.05 

344.47  116.  07  .25  86E-03  .2464E-07  .97B2EI-00  333.36 


344.  57  117.96 .2542E-03  .t2519E-.07 ^9682  E»Oa 332.1 3 

344.66  117.86  .257BE*a3  .2547E-07  .9632E300  331.34 

344.76 117.75  .2616E-03 .2592E-07  .9646E»00  33(Li93 

344.85  117.64  .2613E-  03  .2565E-07  .9464''»3B  330.85 

14itx34 117.  S3 .25fl7£.-03 .2557E-  07  .9212E>00  330.99 

345.04  117.43  .2637E-03  .26041-07  .923tE»00  331.29 

34?..  13 1 ITx  32 xl6m.-(l3 .2643E-07 .92  14E»0a 331.66 

345.23  117.21  .2696E-03  .2657E-07  .9115E»00  332.07 


340. 17 
345. ’o 


ACC 

DENSITY 

RAT  13 

(M/5EC**2» 

< •^G/M**3) 

345. 32 

117. 10 

.27  5DE-03 

.27  OoE-07 

.913SEf00 

332.3) 

345. 41 

116.99 

.27  JBE-03 

.2734E-07 

.9075EYOO 

332.54 

345.51 

116.88 

.2814E-03 

_t.2766E-  07 

.91  33E700 

332.48 

345. 60 

116. 77 

.2882E-03 

.283  2E-07 

.9098Ef 00 

332.21 

345.70 

.28826-03 

345.79 

116.56 

.2922E-03 

.2869E-07 

.8917E700 

331.11 

345.89 

116.45 

.30  04E-03 

.2948E-07 

.OOlSEYOO 

330.30 

345.99 

116.34 

.5051E-03 

.2994E-07 

.9003EYa0 

329.35 

346. 07 

116.23 

.3096E-03 

.3040E-07 

.6994EYOO 

328.27 

347.39 


343.65 
346. 74 
348.84 
346.95 
349.03 


349.  21 


349.  40 


349. 59 


347. 52 

114.55 

.370aE-03 

.3632E- 07 

.83362700 

310.58 

347. 61 

114.44 

.3740t-03 

.3671E- 07 

. 8284E700 

310.09 

114.11  .3926E-03  .3851E-07  .8262E»00 


3 

3 


308.67 


348. 08 
34i. 18 

113.89 

113.78 

.4  0 55E-03 
.4101E-03 

.3976E-07 
.40  21E-07 

.6247E700 

.6199E700 

307.45 

306.72  f 

348.27 

115.67 

.4127E-03 

.4047E- 07 

.8114E700 

305.90  t 

348.77 

113. 55 

.4192E-03 

.4110E-QZ  ^JlOlEiOl 

305.01.  ! 

34). 46 

113.44 

.4333E-03 

.4250E-07 

.82342700 

304.05  1 

113.33 

.43585-03 

.81  43E700 

303.04  1 

113.22  .44  38E-03  .4355E-07  .8153Ef00 

113.  11  .4550E-03 ._4465E^_07 .8218E»  0J_ 

113.00  .4531E-03  .4448E-07  .8Q47E+00 

112.69  .4610F-03  .4527E-07 .B050E»00 

112.77  .4696E-03  .4614E-67  .8064E+bo 


112.55  .4848E-03  .47o4E-07  .804SE»00 


112.10  .5122E-a3  .5047E-07  .7947E*-00 


112.53  .496JE-03  .4691E-07  .7974Ei’0 


301.96 
300.83 
299.66 
298.46 
29  7.22 


294.70 

292.20 


289.81 


349.76 

111.88 

.53052-03 

.5233E-07 

.79552700 

267.60 

349. 87 

111.77 

.5  3 44  2 - 03 

.5274E-07 

.78782700 

286.55  !! 

349. 97 

111.65 

.55082-03 

.5438E-07 

.79832700 

285.50  n 

li. 


350. 3«> 
!((:n  . bb 


350.53 
350.63 
350. f2 
350. »2 
350.91 
351.00 


351.10 

851.19 

351.29 

351.38 

SSl.kt 


MWwi 


351.66 
351.26 
351. «5 
351. 95 
352. 06 
3 


111. 43 


111.20 


110.98 
110.86 
110.25 
110.64 
110. 52 
B.41 


110. 30 
110. 18 
110. 07 
109.96 
109.8% 


.5  6 56E-0  3 .5591E-07 

■ 5260E-03 r5692L-B? 

.5  8 36E-03  .5222E-02 


.6051E-03 
.6162E-03 
.52riE-03 
.b4a4E*D3 
.6483E-03 
3 


.6841E-fl3 
.7083E-03 
.71  e7E-03 
.73  15EtJ»_3_ 
.7513E-03 


.60  02E-07 
..S>iZQL-.0L. 
.623bE-07 
.6378E-07 
.6467E-07 
6650E-07 


.6849E-07 

-.J025^_0_z:. 

.72U4E-07 

.7368E-07 

.7585E-07 


109.61  .7B58E-03  .7972E-07 


109.39 

109.27 

109.16 


.83  35E-03 
.85  486-03 
.8727E-03 


.8501E-07 
_.e743J.-0X 
. 8 952 E- 07 


_i8J!22E»qO^ 
.7923EH0 
.7933E»DQ 
.7J04E*00 
F 


.7926t»00 
.794tE»00 
.7950E»nO 
.79e8F»00 
.7958E»00 
804IE»0 


.8135E«-00 
i81i5E*00 
.6258Ef00 
.8299E*  0J_ 
.83946*00 


.851JE»00 
.85696*00 
.87616*00 
.66496*00 
.9900E*00 
J7bE*00 


_264.43 
26  3.29 

^42ill8 

260.77 

279.32 


277.70 

275.91 

273.95 
271. 83 
269.56 
267.19 


264.71 
^26  2.11_ 
259.45 

_25  6.7_3 

253.96 


248.20 

245.25 

242.23 

_239.11 

235.95 
232.72 


352.  a 
3 


352.98 


353. 17 


353. 36 


351. 55 


353. 74 


35S.98 


354. 12 


354.30 


354.49 


854.  68 


10  7.70 


107.55 


.13316-02 


il^l4a^Cl'r4 


.12636-06 


.13576-06 


.14  376  - 06 


.10446*01 

.10646*01 

.10606*01 


.11006*01 


107.32  .14096-02  .15326-06  .11296*01 


107.09 


.16306-06 


.11546*01 


106.85  .15636-02  .17266-06  .11756*01 


106.  62  . 16406-02 


UTliUiM 


.18256-06 


.11936*01 


106.39 


.17226-02 


.19316-06  .12126*01 


106.16  .18116-02 


105.92  .18  786-02 


.20456-06 


4lf*f 


.12326*01 


.21156-06  .12346*01 


203.65 

200.99 

196.54 


194.15 


190.38 


187.08 


184.17 


161.62 


179.54 


177.98 


177.05 


TIHE 

ftLT 

4C: 

OENSITY 

RATIO 

TEMP 

(SiC) 

(KM» 

( M7SEC**2) 

(KG/I1**3» 

(K) 

354. 28 

105.81 

. 1911E-02 

.2179E-06 

.12332101 

176.81 

354.82 

10  5.69 

.1946E-02 

.2225E-4I6 

.1234Eii)l 

176.68 

354.96 

105.57 

. 19o8E-02 

.2230E-06 

.12332101 

176.63 

355. 06 

105.46 

.20  21E-02 

.2324E-0fa 

.12362101 

176.63 

355.15 

105.34 

.2052E-02 

.23672-06 

.1232Eiai 

176.63 

355.25 

105.22 

.2090E-U2 

.2418E-06 

.12  32  2 1 01 

176.61 

355. 34 

105.11 

.21  33E-02 

.2474E-06 

.1234E101 

176.52 

355. 43 

104.99 

.21  76E-02 

.2532E-06 

.1235E101 

176.34 

355.53 

104^67 

.22  <bE-02 

.,259.9E_-D6  „ 

,12422101 

176. 03 

355. 62 

104.75 

.2276E-02 

.2656E-06 

.12472101 

175.63 

355. 22 

l'’4.6i. 

.2  3 22E-0  2 

.27262-06 

.12492101 

175.18 

355. 81 

104. 52 

.2366E-02 

.2790E-06 

.1251F101 

174.70 

355.91 

104. 4U 

.24 13t-02 

.2854E-06 

.12512101 

174.23 

356. 00 

104.28 

.2  4 66E-02 

.2a27E-06 

.12552101 

173.81 

356. 09 

104.17 

.2514E-02 

.2393E-06 

.1256E101 

173.46 

356. 19 

104.05 

.25  57E-02 

.3052E-06 

.1253F101 

173.24 

356. 28 

103.93 

.26  raE-02 

.3124E-06 

.1255E101 

17  3.  lb 

356. 38 

103.81 

.26  59E-02 

.3192E-06 

.1254E101 

173.21 

356. 42 

103.69 

.2  7 20E-02 

.3273E-06 

.12592101 

173.33 

356.57 

103. 58 

.2776E-02 

.3349E-0b 

.12602101 

173.45 

355.66 

103.46 

.2  9 27e-02_ 

.3419E-  06 

^12532101 

17  3l52 

356.  75 

103.34 

.2889E-02 

.3503E-06 

.1260Eiai 

173.47 

356. a5 

10,8.22 

.29  35E-02 

.35b9E- 06 

,1256Ei01 

173.25 

356.94 

103.10 

. 2984E-02 

.3640E-06 

.125$Ei01 

172.77 

352. 04 

102.98 

.3048E>02 

.3730E-06 

.125&E101 

172.00 

357. 13 

102.86 

.3105E-02 

.3fll4E-06 

.12  56E101 

170.90 

357.23 

102.75 

.3164E-02 

.39  01E-06 

,1257Eiai 

169.58 

357.32 

102.63 

.3227E-02 

.3996E-06 

.1259E101 

168.13 

357.41 

102. 51 

.32  85E-02 

,40e5E-06 

.1259E101 

166.71 

557.  51 

102.39 

.3345E-02 

.4175E-06 

.1258E101 

165.43 

357.60 

10  2 7 

.33  S7E-02 

.42072-06 .12JUE1IL1 

164.39 

357.70 

102.15 

.3621E-02 

.4553E- 06 

.1313E101 

163.72 

357. 79 

102.03 

.37  79E-02  . 

.47b4E-0b 

.13432101. 

.ieL3,,.55 

357. 89 

101.91 

. 3B  12E-02 

.4dl6E-06 

.1323E101 

163. >17 

357.  98 

101.79 

.3840^-02 

.4857E-D6 

.1310^101 

164.96 

358.07 

101,67 

.3607E-02 

.4bl9E- 06 

.1271E101 

166.38 

358.17 

101. 55 

.3790E-02 

.4  7986-06 

il 2 38  El  01 

168.12 

358.26 

101.43 

.3973E-02 

.50292-06 

.12692101 

170.06 

35  8.  35 

101. 31 

.«081E-02 

.51646.-  06 

.12752101 

172.09 

35B.45 

101. 19 

.4a69E-l2 

.51492-06 

.12432101 

174.05 

353.55 

101.87 

.4159E-02 

.52622-06 

.12432101 

175.84 

358.64 

IQP. 95 

.4135E-02 

.52352-06 

.12092101 

177.33 

356.73 

100.63 

.4H6E-02 

.52142- 06 

,11782101 

178,51 

356. 83 

100.71 

.4317E-02 

.5476^-06 

.1210E101 

179.41 

358.92 

100.59 

.43  90E-02 

.55762-06 

.12062101 

180.14 

359.02 

100.47 

.4397E-02 

.55932-06 

.11832101 

180.78 

It 

UUUli 

.4398E-Q2 

.56Q2E-Q6 

.ll«i3Ei01 

iei.41 

399.21 
359, 30 


100.23 
100. 11 


.^4  66E-02 
.4574E-02 


359.39 


99.99  .4o82E-a2 


.5b9SE- 06 
.5969F- 06 
.5985E-  06 


.ll54»^*fll 

.1183EMI 


182.11 
_16  2jt9S_ 
184.09 


1160E»01 


TINE 

ALT 

4c; 

DENSITY 

RATIO 

TEMP 

(S£CI 

(KN) 

(ii7SE;**2» 

<<G/N**3) 

(K) 

353.49 

99.87 

.46S7E-02 

.5955E-06 

-JJ5±U 

359. 58 

99.75 

.4700E-02 

.6012E-06 

.iii6C»ai 

187.11 

.59e3E-06 

353.77 

99.51 

.4748E-02 

.6076E-06 

.lOBIEfOl 

190.52 

99.  39 

.49 lOE-02 

359.96 

99.27 

.4985E-02 

.63S6E-06 

.liJ87E»01 

193.41 

360.05 

99.14 

■KXICTSU 

.6429E-06 

.1071E»Ot 

194.38 

360.15 

99.  02 

.51  46E-02 

.66D9E-Q6 

.1B77E*01 

194.90 

360. 24 

98.  90 

.52  05e-02 

.6699E- 06 

.1068E»01 

194.85 

360.34 

98.  78 

.5  3 57E-02 

.6915E-0b 

.1079E»01 

194.30 

360. 43 

98.66 

.5  3 75E-fl2 

.1062E«-01 

193.37 

360.53 

96.54 

.54  78E-02 

.7118E-06 

.1)62E<'01 

192.18 

360.6? 

98.  42 

.58  «9e-02 

.7645E-06 

.iiirr^oi 

190.87 

360.71 

96.29 

.5<»76E-02 

.7677E-06 

.1097E»01 

189.55 

360. 81 

98.17 

.59  «4E-02 

.7767E-06 

.loaoEt-oi 

186.34 

360. 30 

96.05 

.62^E-02 

.8199E-06 

.1121E»01 

187.39 

361. 09 

97.  61 

.63  3rE-02 

.8351E-06 

.1032E»01 

166.61 

361. 18 

97.68 

HlkLllJJlJ 

1 ^3 1 1 

■mil  II— 

■FITCZHHH 

361.29 

97.56 

.6635E-02 

.8764E-06 

.ia36E»ai 

187.13 

361.37 

97.44 

.6776E-a2 

.8959E-06 

.1B95E»01 

187.72 

361. 47 

97.32 

.63  04E-02 

.9135E-06 

.ll92Et01 

166.44 

97.19 

^3 1 1 

1IIII  nil— 

361.66 

97.07 

.7193E-02 

.9531E-0b 

.lOBBEi-Ol 

190.04 

361.75 

96.95 

.7316E-02 

.97  COE-06 

.1Q83E»01 

190.77 

361.84 

96.83 

.7330E-i2 

.9726E-06 

.1062E>01 

191.42 

361.34 

96.70 

HfZ3Tl9n 

.1014E-05 

Wlllllll  — 

362. 03 

96.58 

.7760E-02 

.1031E-05 

.1075E«-0l 

192.49 

362.13 

96.46 

.7737E-02 

1 1 

■lllllllll— 

362.  22 

96.53 

.79S7E-02 

.10&0E-05 

.1055E*01 

193.36 

362. 32 

.81  25E-02 

■III  II  lll^ 

362.41 

96.09 

.8276E-02 

.11  03E-05 

.1J43E»01 

194.14 

95.96 

■1IIIIIII  — 

362.60 

95.84 

.8446E-02 

.1128E-05 

. 1024E»ai 

194.94 

■ llllllll^ 

362.79 

95.59 

.8819E-02 

.1179E-05 

.1022E401 

195.67 

362. ea 

95.47 

.6  8 32E-02 

.1182E-05 

,1001E^01 

195.95 

362.98 

95.35 

.9102E-02 

.1220L- 05 

.1008E»01 

196.14 

363.07 

95.22 

.94  25E-U2 

.1264E-05 

.1 

363. 16 

95.  10 

.3595E-02 

.1289E-05 

.1017'’«-01 

196.15 

KTfnl 

■1 1 1 n 1 1 1 

361.35 

94.85 

.9  9 45E>a2 

.1340E-05 

.10  OSEi'Ol 

195.51 

363. 45 

94.73 

.1025E-01 

_.t38  4E:rJl5 lUL1?1£>!L1 

363.54 

34.  60 

.18  S3E-01 

.1424E>  05 

.10  22E»0l 

194.44 

363.64 

94.48 

.10  E6E-01 

.143DE-05 

.1002E»01 

193.98 

363.73 

94.35 

. 1087E-01 

.1475E-05 

.lOlDEtOl 

193.45 

.11 17E-D1 

■lllllllliM 

361. 92 

94.10 

.1142E-01 

.1556E- 05 

19  3.05 

364.01 

93.98 

«tl68E-01 

.1593E-05 

193.24 

364.11  98.85  .1171E-01  .1600t-05  .9948E»00  193.73 


72 


THE 

(SEC) 


ACC  DENSITY 

LWSEC**?)  (KG/M**3) 


RAT  ID 


Bbli.<»S 


B6A. bf 


93.35 


93.  10 


.lE<ibE-0l 


.12  9bE-01 


.1710E-05 


.1T81C.-05 


.3b%)E»0(> 


965»E» 


.95T}E»00 


364.86 

306.96 

365.05 


92.85 

92.73 

92.60 


.1340E-01 
.n59E- 
.1401E-01 


.1847E- 05 
1875E-85 
.1937E-05 


.9458E»00 

.9373E»0D 

.9447E>ao 


.920iE»00 

.932>E»nO 

.9174E»00 


197.56 

198.63 


199.60 

200.41 

201.00 

201.41 
201.69 


.1440E-01 


.1490E-Q1 


.1547E- 


.1599e-01 


.1664E>01 
.17  01€-01 
.17246-01 


.19966-05 


.2074t-05 


.2160E-05 


.2238E-05 


.2334E-05 
.24  27E-05~ 


.9101E»00 


.6980E«00 


.e926E»00 


201.97 

202.07 

202.19 

202.38 


202.65 


203.30 


366. 37 
366.4b 
366. 56 


90.04 

90.71 

90.58 


.17  94£-01 
.18  25E-01 
.18  82E-01 


.2533E-05 
.25816-05 
.2666E- 05 


.0790E«^00 
.0742  EfOO 
.83146»a0 


203.45 

202.93 

202.31 


[•  mSXi  If  ■ 


366.75 


90.33  .1975E-Q1  .2806E-05  .e842E»00 


200.92 


368.94 

90.07 

.20646-01 

« C.  U f L.  u y 

.29416-05 

b O J u « 

.8  8 34  6 * 00 

199.61 

J6Z*JU 

89.9? 

.2101<E-01 

• 2 999E*  05 

.87956*00 

191^09 

167.12 

89.82 

.21486-01 

. 30706- 05 

.87916*03 

198.71 

SftftZZ 

89.69 

.21766-01 

.31146-05 

.87076*00 

198.44 

367.31 

89.56 

.22026-01 

.31566-05 

.88176*00 

198.28 

367.58 

367.60 


89.31 

89.18 


or-U'iR 


.23  OBE-Ol 
.23556-01 


.33166-05 

.33866-05 


367.88 


80.79  .25  206 


H) 


.36476-05  .86326*00 


368.  07 


368.26 


368.44 


88.54  .2603E-01  .3765E-05  .84976*00 

■ 5 .84816*0 0 

80.28  .2714E-01  .39346-05  .84626*00 


199.62 

199.99 

200.39 


80.02  .28206-01  .40956-05  .83986*00 


201.24 


li 


TIME 

8LT 

kCS 

DENSITY 

PATIO 

TEMP 

<S£C) 

C<*1» 

CM7SE3**2) 

<K) 

368.9? 

87.38 

.30632-01 

.44752-05 

.813JEi’t8 

202.53 

369.81 

87.25 

.3150E-01 

.46082- 05 

.81752400 

202.20 

363.10 

87,1? 

.32  35E-01 

.47412-05 

.82102400 

201.54 

363.?0 

86.99 

.3321E-01 

.48752-05 

.82402400 

200.48 

363. ?3 

86.86 

.3425E-01 

.50382-05 

.85092400 

198.98 

363.39 

86.  73 

.3547E-ai 

.52302-05 

.84132400 

197.15 

369.98 

.3  7 09E-01 

.54822-05 

.861224  0 0 

195.09 

369.5? 

86.47 

.3855E-01 

.57122-05 

.87582400 

192.89 

369.6? 

86.34 

.3973E-01 

.59012-05 

.88262480 

190.65 

369.76 

86.21 

.407BE-01 

.60712-05 

.88632400 

188.52 

■UlU-UUl 

369.95 

85.95 

,4260E-01 

.63732-05 

. 83592400 

184.92 

370. 05 

65.82 

.43  73E-01 

.65542-05 

.88912400 

183.63 

3?8.19 

85.69 

.44  52E-01 

.66852-05 

.86502400 

182.65 

3T0.2I 

85.56 

.45  90E-01 

.68452-05 

.88422400 

161. 9> 

370.33 

85.43 

.4667E-01 

.70  332-05 

.88642400 

181.47 

.4796E-01 

.72402-05 

181.19 

370.5? 

85.17 

.4960E-ai 

.74942-05 

.69952400 

181.05 

370.61 

85.84 

.5108E-61 

.77202-05 

.90422400 

181.01 

370. 71 

84.91 

.5213E-01 

.78962- 05 

.90252400 

161.04 

370.80 

84.78 

.5341E-01 

.81012-05 

.90362400 

181.11 

370.89 

84.65 

.54  75E-01 

.831*2-05 

.90492400 

181.22 

378.99 

84.52 

,5607E-01 

.85  232-05 

.90542400 

181.36 

371.08 

84.39 

.5732E-01 

.87242-05 

.90442400 

161.54 

371. If 

84.  26 

.53  28E-01 

.88802-05 

.89852400 

181.74 

371.27 

8 4.13 

.5969E-01 

.91052-U5 

.59322400 

161.97 

371.37 

83.99 

.50822-01 

.9288t-05 

.89512400 

182.22 

371.96 

83.86 

.61752-01 

.94412-05 

.88822400 

162.47 

■ imjM 

.88882400 

182.75 

371.65 

83.60 

.54  55E-01 

.98902-05 

.88672400 

18  3.05 

371.74 

33.47 

.6584E-01 

.10102-04 

.83362400 

183.38 

371.84 

83.34 

.67  24E-01 

.10322-04 

.88202400 

183.  73 

371.93 

83.  21 

.68  E9E-01 

.10562-04 

.83  072400 

184.12 

372.03 

83.07 

.70  31E-Q1 

.10622-04 

.80  102400 

164.54 

pTTIVm 

.71WE-01 

372.21 

82.81 

.73562-01 

.11342-04 

.88082400 

185.52 

372. 31 

62.68 

.11652- 04 

.88402400 

186.09 

372.40 

82.54 

.7728E-01 

.11932-04 

.88382400 

186.74 

372.50 

82.41 

.7875E-01 

.12172-04 

,_83  052400 

16  7£46 

372.59 

82.28 

.7995E-D1 

. 12362-04 

.87382400 

188.26 

82.15 

189.20 

372.78 

82.  01 

.61742-01 

. 12662-04 

.85362400 

190.24 

372.87 

fti.  AA 

.82992-01 

_tl266e-04 

i8'i73E4l!0 

191.39 

372.97 

81.75 

.84  132-01 

.13042-04 

.83972400 

192.63 

373.06 

81.62 

• A9  25t.*Ql 

tL322ii-0k 

.83182400 

193.90 

373. 16 

81.48 

.86842-01 

.13472-  04 

.82832400 

195.15 

.68  aiE-01 

196.32 

373.35 

81.2? 

.39432-01 

.13892-04 

.81582400 

197.36 

373.44 

81.08 

.91162-01 

.14162-04 

.81332400 

118^24 

3^1.53 


8t.95  .330BE>01  .l<fi>6E-0*»  .BlirE»OD 


198.89 


74 


F ’ — ^ 


TIME 

ALT 

ACC 

DENSITY 

RATIO 

TEHP 

<SEC) 

■ II  IHIIIIIIMW 

(KG/N*43t 

<<> 

373. 63 

60.62 

warn 

.60642480 

199.31 

373.73 

60.66 

.96  SE-01 

.15002-04 

.80482400 

199.61 

373. 82 

80.55 

.9  8 33E-D1 

.15332-04 

.80442400 

199.87 

373. 91 

60.42 

.10  01E40  0 

.15622-04 

.80172400 

200.21 

373.97 

.15762-04 

.79822400 

200.48 

37<».  06 

.15912-04 

.76812408 

201.14 

374. 16 

.16242-04 

.78682400 

202.12 

374.25 

79.94 

.1080E«’00 

. 16902-04 

.80082400 

203.52 

374. 34 

79.  80 

.11  Ql€400 

.17  222  - 04 

.79832400 

20  5.29 

I7'4 .44 

79.67 

.IITBE^OO 

.17282-04 

.78432400 

207.15 

374. 53 

79.53 

.11 irE400 

.17482- 04 

.77612400 

208.87 

374. 63 

7 9.40 

. 1118E40  0 

. 17502-04 

.75  022401 

210.21 

374. 72 

79.26 

.1124E400 

.17602-  04 

.7  4 82  2 4 0 0 

210.89 

374. 82 

79.13 

.1154^400 

.18102-04 

.75312400 

210.67 

3y<»»91 

79.00 

.1201E4J10 

.18872-04 

.76852400 

209.30 

375.00 

78.  86 

.12  60E400 

.19832-04 

.790*2400 

206.59 

78.73 

■f¥T¥77rn 

HUUliiW 

375.19 

78.59 

.13  e5E»  00 

.21632-04 

.82612400 

198.51 

.22802-04 

375.38 

78.32 

.15  03E4S0 

.23902-04 

.87762400 

189.18 

375.48 

7*. 19 

_tl5  71E40  0 

.25152-04 

.90  132400 

165.02 

375.57 

78.05 

.16  25E»00 

.26082-04 

.91532400 

181.67 

77.92 

Hll-UlUiLI 

375.75 

77.78 

.17062400 

.27472-04 

.92432400 

178.47 

375.85 

77.65 

.17  SE4a0 

.27932-04 

.92032400 

178.53 

375.95 

77.51 

. 1764E480 

.28762-04 

.92792400 

179.46 

375. 04 

77.37 

_tl9  17E4  00 

.29292-04 

.92532400 

161.11 

375.14 

77.24 

.16462400 

.29742-04 

.92  032400 

183.25 

77.10 

.18642400 

185.74 

376.32 

76.  97 

. 15  95E400 

.30492-04 

.90522400 

108.40 

376.42 

_Z-6._53 

.1914E40Q 

.3u782- 04 

.89492400 

191«11 

376.51 

76.69 

.1956E400 

.31472-04 

.69642400 

193.70 

375.  M 

_76i.5_6_ 

,1994E400 

.32052:104 

.89422400 

196.12 

375.70 

7 6.  42 

.20342400 

. 32672- 04 

.89302400 

198.27 

375.  80 

76.29 

. 20  502400 

200.06 

376.89 

76.15 

.20492400 

.32922-04 

.85352400 

201.37 

375.98 

76.01 

.2  0 69  2400 

.33262-04 

. 85482400 

202.12 

377. 08 

75.  88 

.2103E40U 

.33832-04 

.85162400 

202.24 

377. 17 

75.74 

.2166E400 

.34912-04 

.86  092400 

201.80 

377. 27 

75.60 

.2  2 26  2400 

.35882-04 

.86732400 

200.92 

■ lllll  — 

377. 46 

75.33 

.23  I6E400 

.37932-04 

.8  8 03  2 4 0 0 

198.26 

15^11  . 

.24  222400 

.39192-04 

.89  132400 

196.73 

377.64 

75.06 

.25192400 

.40602-04 

.90952400 

195.22 

377.75 

74.92 

■KfV'I'ia'L'v 

193.84 

377.83 

74.76 

.26  332400 

.42742-04 

.91502400 

192.65 

y4.64 

pnTTTsxn 

Hf’nTTSin 

376.02 

74.51 

.2787€400 

.45332-04 

.93222400 

190.88 

376.12 

74t37 

.28  792400 

.46862-04 

.94452400 

190.31 

378. 21 

74.23 

.29792400 

.48522-04 

.95852400 

189.95 

75 


TIHE 

ALT 

ACC 

□EMSITV 

RAT  13 

TEMP 

■nxn 

■irxiTajn 

uy 

3y».3»  r».09  .3ISIE»B0  .<>975E-0» r5M4£*JU> 


srs.Ai 

76.96 

.31 06E«00 

.5063E>04 

.96 12F4D0 

189.93 

71.82 

■TTTTmn 

3TB. 59 

76.68 

.3279E»00 

.5348E-04 

.9757e»00 

190.61 

KTTIVT^H 

KIXIZITI 

■IrUliUlBi 

376. T8 

76.40 

.5393E«00 

.55]4E«04 

.97  OIE»00 

192.39 

376.87 

79.26 

.3446E»00 

.9659EfO0 

193.37 

378. 96 

73.13 

.3492E«^00 

.5696E>04 

.959fE»00 

194.45 

373.06 

72.99 

.3567E«^00 

.5617E-04 

.9610^»00 

195.60 

379.15 

72,65 

.3628E400 

.5914E-04 

.9577Et00 

196.80 

379.25 

72,71 

.36  79E400 

.5997E-04 

.9523Ei’80 

198.02 

379.3(1 

72.57 

.3750E»00 

.6111E-04 

.95  14Ef 00 

199.25 

573. 

72.43 

.3792E»00 

.6179E-04 

.9430E»QO 

200.51 

379.58 

72,29 

.3882Ef00 

.6324E-04 

.9463E»00 

201.77 

379.62 

72,15 

.3955E»00 

.6442E-04 

.9452E»00 

203.00 

379.72 

72.02 

.4015Ei^a0 

.6537E-04 

. 940  6Ef3  0 

2 0 4.22 

lUMlM 

71.68 

■niTHiTi 

379.91 

71.74 

.4163E«’00 

.6776E-04 

.9372E»00 

206.56 

361.01 

71.60 

.4212E»fl0 

.6855E-04 

.J297EHJ0 

207.64 

360.09 

71.46 

.42  64£tD0 

.69$9E-04 

.9230E»00 

208.66 

361.19 

71.32 

.4372E+B0 

.7115E-04 

.9279E»00 

209.60 

361.28 

71.18 

.44  VEtOO 

.7236E-04 

.9255E»08 

210.45 

ETlinTBl 

71.04 

mKrUmiim 

211.19 

380.47 

70,90 

.4612E»aO 

.7  5 06E-04 

.923?E»00 

211.82 

388.57 

78.76 

.47  03E»00 

,7654E-0.4  _ 

t9232I»0g. 

212.36 

360.66 

70.  62 

.48  i5e*ct"o 

.7838£-04 

.9272E*’00 

212.81 

380.75 

78,48- 

.4891E400 

_ .7953£-1L4 

. _.9233.E»(LQ 

.^L$±£2^ 

380.65 

70.34 

.5001E»00 

.8145E-04 

.9266E»0D 

213.61 

380.94 

361. 04 

70.06 

.52  Q1E»00 

.8474E-04 

.9275E»00 

214.41 

361 . 13 

69.92 

.5310E»00 

.8653E-0(l 

.9?89E»00 

361.23 

69.78 

,53T6E«-00 

.8762E-04 

.9  2 26E»0  0 

215.40 

381.  32 

6 9.64 

.5489b  •’00 

.894BE-04 

.9242Efr00 

215.96 

361.41 

69,50 

.SSOBEt-OO 

.9111E-04 

.9>3tE»0a 

216.54 

69.35 

KnSnl 

361.60 

69.21 

.5o  20E«00 

.9492E-04 

.9253E»00 

217.71 

381.70 

69.07 

. 5 9 39E’»0  0 

.9687E-04 

.9264E4Q0 

218.26 

381.79 

68.93 

.60  (4E  + 00 

.9894E-04 

.9?83E»00 

218.76 

361. 89 

66.79 

.5167E»00 

.1010E-Q3 

.9293E»00 

219.22 

381.96 

6 6.  65 

.63  20E4’0U 

.1032E>03 

.931&E«’aO 

219.61 

68.51 

M 11  W 1 ■ 

382.17 

68.37 

.66  09Ei’8a 

.1079E-03 

.9384E»a0 

220.19 

362.26 

66.23 

.6742E400 

.llOlE-03 

13396^00  220.38 

382. 36 

68.08 

.6B59E*00 

.1121E>03 

.9383E»a0 

220.50 

67.94 

382.55 

67.80 

.7  0 79E*00 

.1158E-03 
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I Appendix  D 

Density  and  Temperature  Results  for  the  X-oxis  Accelerometer 
Measurements,  18  May  1977,  English  Units 

I 


TIME 

ALT 

ACC 

DENSITY 

RATIO 

TEMP 

(SEC» 

(KFH 

(FT2SEC**2) 

(SLUGS/FT3) 

(F) 

312. 3S 

492.05 

.4  5 04E-04 

^3256E-1L 

.64496200 

699.52 

312. 89 

491.79 

.4355E-04 

. 3144E- 11 

.8122E203 

701.22 

312. **8 

491.53 

t45(liE-04 

,3250E-11 

.8360E20  0 

702.88 

312.58 

491.22 

.4  6 45E-04 

.3342E-11 

704.30 

KufITI 

.4  4 28E-04 

.OllJCfO] 

70  5.45 

312.  n 

460. 75 

.4bl7c-U4 

. 3313E- 11 

. 84 12E»0  0 

708.22 

311. 86 

4_90.49 

.4688E-84 

.3359F-II 

.843*F»0a 

708.85 

T12. 96 

490.23 

.•.5  4JF-0  4 

.3252E-11 

.8135£»00 

206.51 

311. 05 

489.  96 

.4  8 35E-04 

.3458E- 11 

.8665E»'’0 

705.77 

313. 1% 

489.  70 

.48  35t-U4 

.3455E- 11 

.8b21E4Q0 

70  4.35 

KImEHI 

489.44 

.47155-04 

.3362E-11 

.e366E»00 

202.16 

313.38 

439.17 

. 48  95£-fl4 

.3495E-11 

.8645E»0  0 

899.10 

31S, 43 

4 88.,  91 

. .8  13  2-0  4 

.3436E- 11 

.8462F400 

695.09 

313. 52 

488.  65 

.4255E-04 

.33a6£- 11 

.852b£»0a 

690.10 

313. 62 

488.  38 

. 4 7 91E.-0‘. 

.3423E-11 

.*35bE40a 

684.22 

313, 21 

486. 12 

.4257E-a4 

. 3401E-11 

.8265Ef08 

677. €2 

?15,80 

487.85 

.49  £2E-04 

. 3543E-11 

D70.59 

31*. 90 

487. 59 

.49  76E-a4 

.3564E-11 

.8 5846400 

663.  35 

311^93  - 

46 7.32 

.4961t- 04 

. 3(,99E-11 

.83916400 

656. 10 

ill..  0 9 

462. 06 

.5a91E-04 

.3652E-11 

.8219648  3 

849. 06 

31li.  19 

466.79 

.49955-04 

.3566t-ll 

. 852?E4a  0 

642.38 

31i|.  28 

486. 53 

.4948  -04 

.3554E-  11 

.84  09E4  0 0 

836.43 

486.26 

.52  4lf-04 

. 3766E-11 

831. 3b 

*14.46 

486.00 

.51  €55-04 

.3211E-11 

.5701E400 

62  7.40 

314. 56 

465.73 

,51625-04 

.3707E-11 

.55526433 

824.76 

314. 65 

485.46 

• 5'»o4£*04 

.3992E- 11 

.92226403 

82  3. 72 

.314._75__ 

485. 19 

.5699E-04 

. 40‘>4E-  11 

• y446t*-  0 0 

62  4,  28 

314. 84 

484.93 

.52  ?9£-04 

.4134E- 11 

.952DE4 1 0 

82  6.20 

314.94 

434.66 

.58  486-04 

. 4175E-11 

•93&9E^DQ 

629.26 

315.03 

484.39 

.36  15E-04 

.4000E- 11 

.91256400 

833.1? 

J15,12_. 

. ‘*8'}._12 

,5521F- 04 

. 39232-11 

.69116400 

83  7.58 

315. 22 

46  3. 86 

.5I.0UE-04 

. 3822E- 11 

• 8655£*i30 

642.  35 

315.  31 

483.58 

.5  3 72F-U4 

.3798E-11 

.05436400 

847.23 

315.41 

483.32 

.55696-04 

.3928E-11 

.82996400 

851 .85 

315. 58 

463. 05 

.53631-04 

.3724E-11 

.8415E400 

688.98 

315. 69 

4e2. 7d 

.53626-04 

. 3765E- 11 

.83556400 

659. 47 

315.69 

482. 51 

. 56266- 04 

.394JE- 11 

.82126430 

88 1.75 

315. 78 

462.24 

.55  21E-D4 

.3064E-11 

.04926430 

662.81 

115.91 

481.97 

.56  3b'E-04 

.3941E-11 

,86256430 

882,42 

315. 92 

481.70 

.5d5JE-04 

.4090E-11 

.69106400 

660. 23 

316.82 

481.43 

.56  2BE-04 

.3931E-11 

.85746430 

682.91 

315. 16 

461.15 

.52  49E-04 

.4015E-11 

. 86656403 

654.12 

315 . 25 

480. 88 

.5925E-04 

.4139E-11 

.83906430 

649.71 

116.35 

48  0. 61 

.58  34E-04 

.402bF-ll 

.62146403 

644. 73 

316.44 

_ .980,  3<, 

. 5912E-04 

.4i32i-ll 

.8792E»00 

639.38 

316.54 

480.07 

.5845E-04 

.4086E-11 

.3654E430 

633.90 

WBTstfm 

.5a8’»E-Q4 

■ ^>^8.51 

AO-A054  784 


unclassified 

20^2 


AIR  FORCE  GEOPHYSICS  LAB  HANSCOM  AFB  MASS  F/6  4/1 

MEASUREMENTS  OF  ATMOSPHERIC  DENSITY  AT  KWAJALEIN  ATOLL*  18  MAY  ••ETC(U) 
JAN  78  C R PHILBRlCKf  A C FAIRE*  D H FRYKLUND 

AFGL-TR>78-0058  NL 


I 
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317.29 

477.66 

.62  21E-04 

.4344E-11 

.9955F^00 

606.01 

317.39 

477.60 

.61  31E-04 

60  5.26 

317.49 

477.33 

. 64  55E- 0 4 

.4498E-11 

.9181Ef 00 

604.89 

317.  >>7 

477.06 

.5477'E-04 

. 45  0BE-11 

.9059E»00 

604.80 

317.  67 

476.78 

• 04 

.44  27E-11 

.6i  SlEfOa 

604.89 

S17.76 

476.50 

.6581E-04 

.4570E-11 

.9094E»00 

605.07 

317.86 

476.23 

.6546E-04 

.4540E-11 

.8990F»00 

605.25 

317.95 

475.95 

• fa5  04E- 04 

.9B8aF»0Q 

60  5.31 

319. 05 

475.67 

.b594E-04 

.4563E-11 

.8947E»0  a 

605.17 

316. 14 

475.40 

.6524E-04 

.4510E-11 

.SSOlFi-Ol 

604.77 

319.23 

475.12 

.66  53E-04 

.4594E-11 

.9922E»aa 

604.13 

319.33 

474.64 

.b724E-04 

.4639E-11 

.89655^00 

60  3.30 

319.42 

474.56 

.6704E-04 

.4622E-11 

.BSObEt-OO 

602.30 

474.29 

■UiTlALI 

.476UE-11 

319. 61 

474.01 

.&855E-04 

.4718E-11 

.8982E*-00 

6 0 0 « 06 

318. 70 

473.73 

.6775E- 04 

.4659E-11 

.B827£f 00 

598.89 

319.60 

476.45 

.7037E-D4 

.4835E-11 

.9115E»00 

597.74 

318. 89 

473.17 

.69  21E-04 

.4751E-11 

.8913F»00 

596,67 

319. 99 

472.69 

.68  5bE-04 

.4702E-11 

.67rrE^3 0 

595.72 

319.08 

472.61 

.r093E-04 

.4854E-11 

.9014E»90 

594.93 

319. IS 

472.33 

.7046E-04 

.4d24E> 11 

.8913e»00 

59  4.34 

319. 27 

472.05 

.7129E-04 

.48r5E-ll 

.S964E»10 

593,97 

319. S6 

471. 77 

.7327E-04 

.5006E-11 

.915»E»00 

593,75 

319.46 

iZi.  4i_ 

__»7349t-04 

.5015E-11 

.9129E»0a 

593.64 

319. 55 

471.71 

. 7466E-04 

.509SE- 11 

.9215£*00 

593.  5S 

319. 65 

470.93 

• 7 J Q4 

.5038E-11 

.9077E»00 

593.50 

319. 74 

470.65 

.7352E-04 

.5001E-11 

.9965E«’0a 

593,36 

3ii.J14 

470.37 

_iZ5  e3e-o.«» 

, _.5iJ8^-_ll^. 

L9i55Ef00 

593.08 

319. 93 

470.08 

.7431E-04 

.5044E-11 

.8950E»03 

592.61 

328.02 

469.60 

.7464E-04 

.5061E-1L 

,9935Efiq 

591,91 

320.12 

469.52 

.77 16E-&4 

.5227F-11 

.919lt»0  0 

5^0, 8a 

320. 21 

469.24 

.7569E-04 

.51  24E-11 

.3953EH0 

589.52 

320. 91 

468.95 

.7699F-04 

.52095-11 

.9054E+90 

587.71 

320.40 

466.67 

.7926E-04 

.5360E-11 

.9261F+(J0 

585.52 

320.50 

468.  39 

.7752E-04 

.5240E- 11 

.9014E»^00 

583.02 

321.59 

466. 10 

.7S  OeE-Q  4 

_t5276E-ll 

.902iF»00 

580.27 

320.68 

467.82 

.7932E-04 

.5358E-11 

.9121E»00 

577.32 

320.78 

467.53 

.792bE-04 

.535IE-11 

.9064E»00 

57  4.29 

320. 97 

467.25 

.8071E-04 

.5449E-11 

.9179E^00 

571.23 

320.97 

466.97 

.809  6£^~  0 4 

.5464F-11 

,91565*00 

56  8.21 

321.06 

466.66 

.81  E8E-04 

.5504E-11 

.9175E*00 

565.29 

321.16 

466.39 

.8257E-04 

.55695-11 

.9233L*0D 

562.56 

321. 25 

466.11 

. 8179E-04 

.5514E- 11 

.9094E*00 

560.10 

321. 34 

465.82 

.8932E-04 

.5614E-11 

.9209E*00 

557,93. 

321.44 

465.54 

.9  4 47t-04 

.56885-11 

.92815*00 

556.24 

321. 53 

465.25 

.8314E-04 

.5594E-11 

.9079E*00 

554.83 

321. 63 

464. 96 

.85 19P-04 

.5727E-11 

.92455*00 

553.71 

tiMf  ' 

ftLT 

ACC 

OENSirv 

RATIO 

TEMP 

(SEC* 

IXFT)  <FT7SE;»*2>  (SLUGS7FT3) 

«F) 

3?1.72 

i&lt«.68 

.9422L=J14_ 

.5791E-11 

.9298E»03 

552.81 

321.01 

464.39 

.84112-04 

.5644E-11 

.9013Et00 

552.07 

321.91 

464.10 

.S6  79E-04 

.5819E-11 

.9241Ef 30 

551.45 

322.10 

46S.81 

.8806E-04 

.58986- 11 

.93156*00 

550.89 

322.10 

322. 19 

463.24 

.8936E-04 

.5973E-11 

.93316*00 

549.69 

322.29 

462.95 

.89  20E-04 

.92556*80 

548.95 

322. 3o 

462.66 

.8899E-04 

.59386-11 

.91756*00 

54  8.04 

322m 47 

462.37 

.90  16E-fl4 

.6011E-11 

.92366*00 

546.91 

322. 97 

462.08 

.90  28E-04 

.6015E-11 

.91916*00 

545.55 

322. 66 

KiKmm 

> 1 >0  9 

.93  002*00 

543.99 

461. 50 

.9  2 735-04. 

.61696- 11 

.93226*00 

542.28 

322. 85 

461.21 

.9195E-04 

.6114E-11 

.91876*00 

540.44 

322.95 

460.92 

.9447E-04 

.62786-11 

.93806*00 

536.49 

323. Dl> 

460.63 

.94472-04 

.62746-11 

H IIIIMIM 

323.13 

460.34 

.93382-04 

.61996-11 

.91576*00 

53  4.38 

H iiimiM 

323.32 

459.75 

• 4661E*04 

.64066-11 

.93566*00 

530.22 

323, 42 

459.46 

323.51 

45  9.17 

.9787c-fl4 

.64826-11 

.93596*30 

526.23 

321. 61 

45  8.  Bo 

.9748E-04 

.64536-11 

.92636*00 

524.37 

323. 70 

458.50 

.98]8E-b4 

.65086-11 

.92696*00 

522.60 

323. 79 

mSdmlM 

RUlUSlfli 

520.90 

323.89 

458.00 

.99»2E-04 

.65956-11 

.93046*00 

519.31 

323. 98 

457.70 

.10162-03 

.67866-11 

.94056*00 

517.81 

32*. 08 

457.41 

.1020E-03 

.67306-11 

.93856*00 

516.40 

324. IT 

457.11 

.1017E-03 

.67046-11 

.92936*00 

515.07 

32'4. 27 

456.82 

.1039E-a3 

.68436-11 

.94305*00 

513.83 

Rnimiva 

324. 45 

456.23 

.10  33E-B3 

.67955-11 

.92556*00 

511.64 

324. 55 

455.93 

.10596-03 

.6931£^UL 

,_a4  216*0  0 

510.67 

324.64 

455.64 

.1053E-03 

.69106-11 

.92996*00 

509.80 

324. 74 

455.34 

.1065E-0  3 

.69866-11 

.93456*00 

509.00 

324. S3 

455.05 

.1091€'03 

.71466-11 

.95036*00 

50  0.20 

507.61 

325.02 

454.45 

.1085E-03 

.70966-11 

.93246*00 

507.90 

325. 11 

454.16 

.1097E-03 

.71662-11^ 

i9351E*0B 

506.44 

325. 21 

453.86 

.10  88E-03 

.71016-11 

.92186*00 

505.92 

3i5#  3 a. 

453^56^ 

ilL(l5E-(L3 

,72256-11 

, 93 22 1*  0 0 

50  5.42 

325. 40 

453.26 

.1119E'03 

.72896-11 

.93406*00 

504.95 

325.49 

452.97 

• 11  Iftc.-R.l 

.72786-11 

W 1 UHII  — 

325. 58 

452.67 

.1134E-03 

.73756-11 

.93446*00 

50  4.04 

325.A1_ 

452.37 

. llJ5.e-0  3._ 

_^J69E-H_ 

j9279E*ftll_^_ 

_503^6_ 

325. '^7 

452.07 

.11  E3t-03 

.74826-11 

.93626*00 

503.00 

J25.  8 Z_ 

_ .11  72trOJ_ 

.t7S9fE^ 

..9i49£*00  , 

902.54 

325. 96 

451.47 

. 1160E-d3 

.75156-11 

.92s96»30 

501.91 

326.  J6 

451.17 

501.18 

325. 15 

450.87 

.1190E-03 

.76946-11 

.93936*00 

500.33 

J2aj_24__- 

Ji5J)x57  _ 

illi6E-(L3 J5942-U .liliiEtJO  _ 

__499aI1l. 

326. B4 

450.27 

.12006-03 

.77426-11 

.93356*00 

498.17 

100 


1 


I 


i 

9 

1 


• m 


TINE 

8LT 

ACC 

3ENSITY 

RAT  ID 

TENP 

(SEC» 

<KFT» 

(FT2SEC**2) 

(SLUGS2FT3) 

(F) 

V26.  4B 

%%9.92 

.1212E-03 

.70126-11 

.95666»gi 

4 96.80 

326. 5S 

%49.67 

.12aiE-03 

.27426- 11 

.9219E»03 

49  5.22 

326.62 

%%9.S7 

.12  31E-03 

.79  306-11 

.93S4E»00 

493.40 

326. 22 

%%9.07 

.1243E-03 

.80006-11 

.9%02E*00 

491.34 

326. 81 

%48.77 

.1247E-03 

.80256-11 

.93226900 

489.00 

326.90 

4%8.%6 

.12  70E-83 

.81696-11 

.9%6>E»00 

466.72 

322.88 

448.16 

.1263E-0S 

.81216-11 

.9370E»00 

48  4.29 

322.09 

%47.fl6 

.1227E-03 

.8  2 066-11 

.94  0)6900 

481.84 

322.19 

%%T,55 

.1292E-03 

.83016-11 

.94566*00 

479.41 

322.28 

447.25 

.1292E-03 

.82976-11 

.93926*00 

477.12 

322.38 

%%6,95 

.1326E-IS 

.85066-11 

.95626*00 

474.98 

327.i»2 

4%6.65 

.1334E-03 

.85556-11 

.95606*00 

473.06 

322.56 

%46.34 

. 13  2ZE-03 

.84736-11 

.940)6*01 

471.41 

322.66 

446.04 

.1353E-03 

.86636-11 

.95586*00 

470.11 

322.25 

445.73 

.1353E-03 

.86686-11 

.94936*00 

469.14 

322.85 

445.44 

.1344E-03 

.85936-11 

.93606*00 

468.44 

322.9% 

445.12 

.1373E-03 

.87206-11 

.9'*98E*00 

467.94 

32). 0% 

444.82 

.1379E-03 

.08016-11 

.94626*08 

467.60 

328.13 

444.51 

.13866-03 

.83336-11 

.9  4 356  * 00 

467.35 

32). 22 

444.21 

.1403E-03 

.89316-11 

.94796*00 

467.12 

428.32 

443.90 

.14I3E-0I 

.89266-11 

.94  UE*ai 

466.84 

32). 41 

444.59 

. 1427E-03 

.90656-11 

.94966*00 

466.45 

328.51 

448.29 

.1438E-03 

.91296-11 

.95016*00 

465.90 

328.60 

442.98 

.14SE-03 

.90806-11 

.93)36*00 

465.11 

328.20 

442.67 

.146SE-03 

.92556-11 

.95056*08 

464.01 

328. 29 

%42«S6 

.1%  a<E-D3 

.92546-11 

.944)6*08 

462.65 

328.88 

442.06 

.14  &E-03 

.92846-11 

.94116*00 

461.04 

328.98 

441.75 

.1506E-03 

.95226-11 

.95946*00 

459.25 

329.02 

441.44 

.15IBE-a3 

.94826-11 

.94856*00 

457.28 

329.12 

441.13 

.1512E-03 

.9552E-U 

.94926*08 

455.23 

329.26 

448.02 

.15  49E-B3 

.97826-11 

.96526*00 

453.11 

329.85 

440.52 

.1541E-03 

.97286-11 

.95406*00 

450.98 

329. %5 

441.24 

.1549E-0B 

.92256-11 

.95216*00 

448.86 

329.54 

439.89 

.1572E-03 

.99096-11 

.95086*00 

446.84 

329.6% 

43  9.59 

.152BE-03 

.96936-11 

.950)6*00 

444.94 

329.23 

439.28 

. 1590E-03 

.10026-10 

.95616*00 

44  3.18 

329. 81 

438.96 

.16036-03 

.10096-10 

.95636*00 

441.53 

329.92 

438.65 

.16  126-03 

.10146-10 

.955)6*00 

440.00 

311. D1 

430.34 

.16326-03 

.10296-10 

• 9&2SEt0Q 

438.53 

340.11 

434.03 

.16416-03 

.1001^-10 

.95766*00 

437.10 

331.20 

437. 72 

.16616-03 

.10436-10 

.96126*00 

435.65 

330.30 

437.41 

.16056-03 

.10576-10 

.95006*00 

434.19 

331.19 

437.18 

.16696-03 

.10  466-10 

.95156*00 

432.68 

331. %9 

436.78 

.16886-03 

. 10976-10 

.95496*00 

431.07 

330.50 

436.47 

.12146-03 

.10236-10 

.96  256  * 00 

429.33 

330.62 

436.16 

.12006-03 

.10696-10 

.95  196*00 

427.45 

330.72 

439.84 

.12  426-83 

.10096-10 

.96336*00 

425.43 

330.66 

435.53 

.12696-03 

.11056-10 

.97076*00 

42  3.  29 

330.96 

435.21 

.12626-03 

.11046-10 

._952»E*00 

421.04 

331.05 

434.90 

.12966-03 

. 11216-10 

.97076*00 

418.74 

1 

j 


101 


ALT 

ACC 

JFNSITY 

RAT  ID 

TEMP 

«SEC» 

(<FT)  (FT/jEC**2»  (SLUGS7FT3) 

(F) 

331.  IL. 

_ 434 t5 9 

, 18  14E-03 

,1132E-10 

.9729E*0fl 

416.42 

3^1.24 

434.27 

.18  21E-03 

.1136E-10 

.<^691E*00 

414.09 

331.  S3 

433».9f>- 

jl842r-Jti 

_ .1149F-10 

__^9729E»1Q 

411,75. 

331.43 

435.64 

.la43E-03 

.1149E-in 

.9657E»0 J 

409.50 

331.52 

•33.33 

. 18  61E-03 

,11 6 OE- ID  .9679 E • 0 0 

4Jij,i3_ 

331.  6’ 

433.01 

.ldobE-03 

. 1175E-10 

.9731Ef00 

405.27 

351.71 

432.69 

. 1885E-03_ 

.117iE-LP 

.9647F1U  0 

403.32 

331.31 

432.38 

.1921E-03 

.1195E-10 

.9751 Efl a 

401.53 

331.90 

432.06 

.1938E-0S 

.1205E-10 

.9757E100 

399.85 

331.99 

431.75 

.1936E-63 

.i202E-io 

. 9666Ef  00 

398.29 

332. 09 

431.43 

.1973E-U3 

.1225F-10 

.9771E1J0 

896. 62 

332. IB 

431.11 

.1983E-03 

. 1230E-10 

.9740El0a 

395.47 

332.28 

430,79 

.1991E-03 

.1234E-10 

.9b97E+00 

394.21 

332. 37 

430.48 

.'2024E-'03 

.1254E-10 

.9773Ef0fl 

393.03 

332. 4f 

^_41Q,A6 

.2032E-03 

. 1258E- 10 

.972iEfa0 

311.93 

332. 56 

429.84 

.20  52F-U3 

. 12b"9k-10 

.a733Ef03 

390.91 

332.65 

429.52 

.2089E-03 

.1291E-10 

,9879£»0J 

389.96 

332.75 

429.20 

.21 02£-03 

. 1298E-1U 

.9303E1 00 

389.04 

332. 84 

428.  88 

.11192^03 

. 1307E-10 

.979i'^ia0 

788.13 

332.94 

428. 56 

.21  37E-03 

.1817E-10 

.9793F+nfl 

367.21 

333.05 

428.24 

.21 47t-n3 

. 132  2E-10 

.9750EfO0 

386.25 

333. 12 

427.92 

.2132E-0J 

. 1343E-10 

.9821Ff00 

3 8 5.21 

333. 22 

427,60 

.21  ^8t.-03 

. 1352E-10 

.9805F»  On 

36  4.06 

333. 31 

427.28 

.22n5E-03 

.13556-10 

.9751F1 00 

362.80 

335,41 

421,56 

.22416-03 

. 13768-10 

.9d2?Ef00 

361.37 

333.50 

426.64 

.2  2 42E-03 

. 1376E-10 

.97  37E100 

379.75 

333.  60 

426,31 

.22  516-0  3 

.13816-10 

,969?Hf  00 

377.91 

335. 69 

426. 00 

.2289e-03 

. 1404E- 10 

.9rrj€*oo 

375.87 

335. 78 

425.67 

.2295E-03 

.1406E-1Q 

.9706E*-nO 

373.66 

355. 88 

425.35 

.231faE-03 

. 1418E-10 

.97U9Eia  0 

371.32 

335.97 

429,03 

.235PE-03 

. 1439E-10 

.9764EK)3 

36o. 68 

334. 07 

424.71 

.2  3 62t-03 

. 1445E-10 

.97?7E»00 

366.41 

- 424. ie 

•1465E-10 

. ,9777EfQa 

863.93 

334. 26 

4'»4.  06 

.2422C-0  3 

.14S1E-10 

.9799E»0a 

361.47 

354. 35 

425.74 

.24  38E-03 

. 1491E-10 

.9774EH0 

359.07 

334. 44 

423. 41 

. 24  72E-03 

. 15111.-10 

.98 23E100 

356.  80 

.51!l,54 

423.09 

.2483-E-03 

.1517E-1P 

.9777E*00 

354. 68 

354.63 

422.76 

.25  iOE-03 

.15398-10 

.9i30Et-0fl 

352.71 

334. 73 

422.44 

.2565l-03 

.1565E-10 

.9914E»aO 

850,88 

334. 82 

422.11 

.2560E-03 

. 1561E- 10 

.98  QIE^OO 

349.16 

134. 92 

421. 79 

.’587E-03 

.157rE-10 

.98  13EMQ 

84  7.53 

335.01 

421.46 

.2623F-03 

.l'^97E-10 

.9354E»00 

345.94 

335,  10 

421.14 

,2636E-03 

.loa4E-10 

,'^8lOE^OO 

344.37 

335. 20 

420.81 

.26742-03 

. 1627E-10 

.9855EH)0 

342.60 

335^29. 

42 0.49 

,27i*6E-03 

.1645E-10 

.9e84E»00 

341.20 

335.39 

420. 16 

.27  08P-03 

.1646E-10 

.9797E*00 

339.52 

355.48 

419.83 

.2743E-03 

.16668-10 

.98  29E100 

337.75 

335.58 

419.50 

.2784f-03 

.1690E-10 

.90»3E»0O 

335.89 

315. 67 

419,18 

. ^2307E-03 

. 1703E-10 

.9S71E»a3 

331,92 

335. 76 

418.85 

.2841E-03 

.1723E-10 

.9e97E»IO 

331.85 

3i6.35 
3«6.  1*2 
3S6.52 
335.61 
336.  71 
335.80 


336.-40 
335.99 
357.03 
337, IB 


337. 27 


416.88 

416.21 

415.86 

415.56 


414.  89 
414.56 
414.23 
j9€ 


413.56 


.30  18E-03 
.30  31E-03 
.3080E-03 
.3tgE-D3 
.3120E-03 
3 


.3204E-03 
.3234E-03 
.3284E-05 
.33 


.3356E-03 


18i2E-10 


.1826E-10 
^8  33F-ig, 
.1862E-lfi 
.10776-10 
.1S65E-10 


.1934E-10 

.1O52E-10 

.1981E-10 


IlLVlia&'l 


.99  35E7I0 
.9667E700 
.99576*^00 
.9943E»B0 
.9892E»Q0 


.9969E»0a 

.9969E»00 

.lOOIEfOl 


32 


318.16 

31?. 74, 

313.29 

310.83 

308.35 

305.82 


303.22 

300.68 

297.92 


1^  8 


292.31 


357. 46 
_Ji7x55_ 
357.65 


337. 84 


338. 03 
338. 16 
338.25 
338.35 
338.44 


338.63 


412.90  .3419F-03 

_M2iS7 I5£-JX 

412.23  .3501E-03 

411.90  .3  5 22E-Q3. 

411,57  .3580E-03 


410.90  .3643E-03 


410.10  .3744E-03 


.2024E-  10  .10  05E»ai 


.2ii61E-10  .1006E«'01  286.47 

.1013E»01 2j83t59 

.2110E-10  ,1811E»01  280.85 

.2122E-10 .lOOQFtOJL 27  8^41 

.2155E-10  .1D15E»01  276.34 


if  f 


.2191E-10  .lOlSEfOl  273.70 

.2163E-10 tlO  73E»0D  273.45 

.2246E-10  .1016£»01  274.24 


409.43  .36  16E-03  .2162E-10  .96G5E»00  276.26 


408.75  .3542E-03  .2110E-10  .9204E»00  264.12 


339. 19 
339.29 
339. 38 
339.48 
339.57 

339. 76 
389.65 
339.95 
340.04 
340. 14 


406.73 
40  6.  39 
406.05 
405.72 
40  5.  38 
405.04 
404.70 
404.36 
404.02 
403.66 
405.34 


.393BE-a3 

.4031E-03 

.4045E-03 

.40  a6E-03 

.4866E-03 

.8?|£E-a3. 

.4  2 78E-03 

.4462Er03_ 

.4380E-03 

-.4A50£-Qa 

.4615E-03 


.2325E-10 
_i1379E_-JL1L. 
.2367F-10 
.2376E-10 
.2578E-10 
.255IE-10 
.2529E- 10 
.2651E-10 
.2592E-i0 

*.273ll-^” 


.93  9964-80 

..iriinjji, 

.9669F400 

.9535E»a0 

.10256401 

.1001E»01 

.985664-00 

.1323E4B1 

.99026408 

.99686408 

.10226401 


292.89 
290.63 
287.24 
262.95 
278.00 
_2Z2il2_ 
267.08 
261.66 
256.56 
252.06 
24  8.42 


340.32  402.66  .44796-03  .26506-10  .97156400  243.60 

348.42  402.31  .45176-03  .26716-10 .96836480  242,13 

340.51  401.97  ^45056-03  .26626-10  .95496400  241.14 


TIKE 

4Lir 

ACC 

OENSltV 

RATIO 

TENP 

<KFT1 (FT/5E;»V>  (S 

'_UGS/FT3) 

<F> 

340.61 

401.63 

.4673E-03 

.2760E-10 

j3791E»B0 

240.45 

341. ra 

401.29 

.479rE-03 

.2831E-1Q 

.99  3SE400 

239.93 

341.80 

400.95 

.48  5E-03 

■LLLlJuliJi 

.9930E400 

341. S9 

400.60 

.5010E-03 

.2951E-10 

.1012E»ai 

23  8.82 

■liUl-sia 

341. 08 

399.92 

.51S2E-03 

.3ai9£-10 

.lOlfE^Dl 

236.66 

341.17 

899.57 

■oimim 

235.03 

341. ?7 

399.23 

.5193E-03 

.3055E-10 

.1B88E»01 

233.03 

341.36 

398.89 

.5389E-03 

.3166E-10 

.10  24E»ai 

230.71 

341.46 

398.54 

.5360E-03 

.3160E-10 

.lOlOEfOl 

220.06 

HTlIhV 

■firnsn 

22  5.17 

341. 64 

897.85 

.5562E-B3 

.3267E-10 

.10  13E«ai 

222.03 

341.74 

897.51 

.5522E-03 

.3244E-10 

.99«3E»a0 

210.68 

341.83 

397.16 

.5473E-03 

.3215E-10 

.9768E»00 

215.09 

341.93 

396.82 

.5055E-03 

.3440E-10 

.1032E»01 

211.39 

342.0? 

396.47 

.5095E-03 

.3464E-10 

. 10  2EE»ai 

207.50 

■VFTTTmTW 

342.21 

395.78 

.6089E-03 

.3580E-10 

.ia32E»01 

199.89 

342.18 

395.43 

.3547E-10 

.HS9E»(U^ 

- I51i.21 

342.41 

395.08 

.60  71E-03 

.3571E-10 

.1001E481 

192.72 

342.49 

394.74 

.6162E-03 

.3624E-10 

.1003E»B1 

, L85j5L 

342.59 

394.39 

.610eE-03 

.3592E-10 

.9799E*00 

186.59 

■mm 

.54B1E-I3 

■fllU-UIH 

■unkfl 

342.78 

393.69 

.64  72E>03 

.3S05E-10 

.1009E»ai 

182.21 

342.87 

398.34 

.6371E-03 

.3743E-10 

.9784E»0B 

180.61 

342.96 

392.99 

.6615E-03 

.3e84E>10 

.100IIE4&1 

179.83 

343.86 

392.64 

.6605E-03 

.3876E-18 

.59 3 7 £♦ 88 

_ 115.17 

348.15 

392.30 

.6620E-03 

.38S6E-10 

.972aE*a0 

178.65 

343.25 

391.95 

.6713E-a3 

.393BE-1D 

17-.14 

343. 34 

391.60 

.6743E-03 

.394eE-10 

.9582E»00 

17  7,49 

343.44 

391.25 

.6963E-03 

.4074E-1Q 

,974te»ao 

176.56 

343.58 

390.90 

.71 14E-03 

.4160i-10 

.9797E»a0 

175.21 

343.62 

390.54 

.7139E-03 

.4174E-i0 

.9688E»B0  . 

123.^27 

343.72 

391.19 

.73  22E-03 

.4281E-10 

.9775E»0a 

170.62 

rnTtWim 

■mm 

■UllKSII 

■LlUl-UIM 

■UA14 

343.91 

389.49 

.7384E-03 

.4319E-10 

.956tE»0a 

163.55 

344.08 

389. 14 

• Fh  73r*a  3 

.4373E-i0 

.9529E»0Q 

159.43 

344.10 

388.79 

.7622E-03 

.446SE-10 

.9572E»00 

155.17 

344.19 

.700gE-Q3 

- »45T(i£_-l(l  . 

,9S49F»aa  . 

.150.99 

344.28 

388.08 

.80?4E>03 

.4702E-10 

.97726490 

147.00 

387.73 

.0879t-D3 

■ii.IU.UlH 

344.47 

387.36 

.S222E-03 

.48  20E-10 

.9702E400 

140.39 

344.57 

367.02 

j W®£-aj  _ 

, 488  8 E- 10  . 

.96S2E400 

138.15 

344.66 

306.67 

.e4  3IE-D3 

.4941E-10 

.9632E400 

136.73 

344.76 

306.31 

_ »5il30L-lIL 

. ,9b46E4  04_ 

135.93 

344.85 

305.96 

.8571E-03 

.5016E-  10 

.9464c.40a 

135.03 

305.61 

■iliUUIH 

■ 8 1 HI  ■ 

J45.  0 4 

305.25 

.065ir.B3 

.5053F-10 

.9231E400 

136.64 

345.13 

304.09 

.8788E-03 

. .5128E-10 

j9214E40J!. 

L37j1«l 

345.23 

884.54 

.8  0 45E-03 

.5156E-10 

.91 15E400 

138.04 

TIME  ALT  ACC  OENSITT"  ''RAriD  TEMP 

(SEC)  <KFf>  (FT/5EC»»2I  (SLUGS/FT3) (F) 


3<»S.32 

345.51 
345. 68 
345.  78 


-3fe4tl9 ti0  22_ET0  3 _ 

363.63  .5115E-03 

_381,_47 !.? 2 32F-n3 

363.12  .9456E*03 

362.76  .9456E-03 


_t525Ji£-ltL 
.5304F-10 
.53_66E-10 
.5495E-10 
.5492E- ID 


s_913BEt0  0 
.9075E»0a 
.9133E»00 
.909SE»OQ 
.8944E»a8 


13  8. 68 
138.89 
138,78 
138.29 
13  7.46 


345.79 

345.  M 


345.99 

346. 07 


346. 17 
346.26 


382.40 

362.04 


361.69 
361. 33 


.9566E-(l3 
.9  9 55^-83 


568.97 

360.61 


.lOOlE-02 

.1615E*02 
.18  19E-02 


.5566E-10 
->5721£nli?. 
.5609E- 10 

.5A93E-10 

.59nfr-tg 


.6917E700 
.j51I13£»08 
.90  03E»  00 
..3i94£i00_ 
.B837E»09 
liLtifrU 


136.31 

114  ..J5_ 

13  3.1'* 

..  A3i.li_ 

129.04 

126.69 


346.36 

346.47 


346.56 


646.76 


360.26 

379.84 


379.48 


376.71 


.1850c>02 

.1Q59E-02 


.1080E*02 
i>!L2_ 
.11 aOE-02 


.6097E-10 


.6269E-10 
i6312Er lfl_ 
.6391E-10 


.6B46E«^00 

j_69JlitjO_ 


124.22 

121.25 


.8779E70D  118.62 


.8636E»08 


113.04 


346.95 

377.99 

. 11 ldE*02 

.6498E-10 

.8495E»00 

108.26 

347.05 

377.63 

.1136E«02 

.6613EjL4fi 

,65P3F»0IL 

106.16 

347.14 

377.27 

. 11  69F«I2 

.6790E-10 

.8596E»00 

104.32 

347.23 

376.91 

.1181E-02 

.6863E-10 

.8536E»00 

102.76 

347. SO 

376.55 

.12  Q1E*02 

.6976E-10 

.S534E*00 

101.44 

347,42 

376.18 

.12  15E-02 

.7059E-10 

.8490F»00 

100.33 

347.52 

375.82 

.1214E«02 

.7048E-10 

.8S36E»00 

99.56 

347.61 

375.46 

.1227E*02 

.7123E-10 

.8284E»J0 

98.48 

347.71 

375. 10 

.12  57E'02 

.7296E-10 

.d341E»lQ 

9 7.65 

347.  80 

074. 74 

. 12  79£>D2 

._f.742.2E-10 

.8347FF09 

96,81 

347.89 

374.37 

.12ii8E>02 

.7471E-10 

.8262E^08 

95.91 

574.01 

1 L 1 

341. 08 

673.64 

.1330£'a2 

.7715E-10 

.9247E»00 

93.72 

348. 18 

373.26 

.1345E'02 

..760J£r  Id 

.B199E»80 

92.40 

348.27 

372.92 

.13  54E*u2 

.7852E-10 

.8114E«^88 

90.94 

343.37 

372.55 

.13f5E*02 

i^7976E-10 

.81  OlEf  00 

89.33 

348.46 

372.19 

.14  22£>02 

.8246£-ia 

.8234E»aa 

87.61 

371.82 

■ifUJ-Ui-a 

348.65 

371.46 

.1455E'02 

.O449E-10 

.9153E»00 

83.84 

^49.74 

571.09 

._14fiE'0  2 

.0664E>10 

.aZ llE^OO 

81.81 

349. 84 

370.73 

.1487E>02 

.8631£> 10 

.8]47E»0a 

79.71 

9S 

370.36 

.15  12£»02 

.87855-10 

^605J)E«^00 

77,54 

349. 03 

369.99 

.1541E-02 

.8953E-10 

.8064E»0i) 

75.31 

349.21 

369.26 

.15  91E*0? 

.92516-10 

.8048E»90 

70.78 

349»  31 

366.89 

- . 16. 

_.9  352t-i0 

.7996E»0a 

60.53 

349.40 

366.52 

.1630£>a2 

.9491E-10 

.7974E*00 

66.27 

H)9«59  - 

_3iL9tl4 E-*  .(L2„ 

.96696-10  _ 

,8000E»08 

64,09 

349.59 

367.79 

. 16S0E-02 

.9794E-10 

.r947E«’10 

61.97 

349.68 

367.42 

.1712E-02 

.9984E-10 

.7961EH0 

59.94 

349.79 

367.05 

.17  41E-02 

.1015E-09 

.795jE»B0 

57.98 

349.87 

366.68 

.17  53F>U2 

tl023E-09 

.7878E*1 1 

56.10 

349.97 

366.32 

.1807E-02 

.1055t-09 

.798JEt00 

54.21 

105 


TIME 

ALT 

ACC 

DENSITY  RATIO 

TEMP 

<SiC» 

II  wn  ri » 

^58.06 

35D.1&  365.56  .1S56E-II2 

350.25 365.21 tl89QL-02 


.1075E-05  .8D22£» 08 


.1085E- 09 
.1105E-09 


. 7923EfJia 
.7a33E»00 


-Sl.^9 


50.23 

«tfl.06 


350. 36 
3?Qt%fc 


366.86 

366.67 


.1915E-02 

.1931E-a2 


.1121E-09 

.1131E-09 


.7906E»00 

.7839E»0a 


65.70 

Jl3.10 


350. 53 

3?»t63 


366.09 

363.72 


.1985E-02 
.20  22E-02 


.1165E-09 

.lie7E-09 


.7923E»aS 

.7961EH)0 


60.16 

36.96 


350. 72 
350.82 


363.35 

362.98 


.20  5rE-02 
.2101E-02 


.1210E-09 


.7950E«’aO 

_tZlM£lOJL 


33.62 
25  30 


350.91 

3?i..00 


362.61 

362.26 


.2127E-02 
.21  e6E-02 


.1255E-09 

.129UE-09 


.795SE4-00 

.8fl6JE»a0 


25.53 

21.26 


351.10 

351.19 


361.87 

361.69 


.22  t5E-02 
.229BE-02 


.1329E-09 

.1363E-09 


.6135E«^aQ 

.8196E»00 


16.79 

12.10 


351.23 
351. 38 


351.63 

351.57 


361.12 

360.75 


360. 38 
36B.00 


.2351E-02 
.26 OOE-02 


.139»E*09 
.16B0E-  09 


.8253E»00 

.8299E»00 


.2665E-02 
.25  35E-02 


.1672E-09 


.8396E»^03 

.B501E200 


7.32 

2.63 


■2.56 

•7.72 


351.66  359.63  .2578E-02  .1567E-09  .85  13E»I)8  -12.93 

351. 76  359.25 , 26  3t£-02  .15856-09  .956»E»00  -18.25 

351.85  358.88  .2735E-02  .1669E-09  .976lE20a  -23.68 

351. 95  358.50  .28066-02  .1696F-09  .8869F»0Q  -29.30 

352.  06  358.13  .28  OE-02  .1737E-09  .8900E»BO  -36.98 

352.16  357.75  .2963E-0?  .1603E-09  .907»E»00  -60.79 


352.23 
^52.32^ 
352.62 
352,  51 


352. 61 
352.7a 


35?.38 

357.00 

356.63 

356.25 


.3  0 66E-02 
.3166E-02 
.32626-02 


356. 87 
355.69 


.36  606-02 

t35aE-02 


.1858E-09 

.1926E-09 

.2006E-09 

_»JPfea£r_09_ 

.2163E-09 

.2216E-09 


.9185E200 

.9367E»00 


.9556E200 

.9573E»00 


.9861E230 


-66.73 

-52.83 


-58.91 


•71.00 

•16.99 


352.80 


352.98 
353. u a 


355.12 

356.36  .38  9eE-02 

353.98  .6031E-02 


.36  6SE-0  2 .22  89E-09 


.2651E-09 

.25656-09 


.iai3E»01 

.1031E201 

.10666201 

.10666201 


-82.56 

-67.95 

-93.13 

-97.91 


355.17 

353.27 


553.61 

35.1.29- 


.6156E-02 
■ .■62  61E^02 


.2633E- 09 
.2697E-09 


.10806201 

.1085E2B1 


-102.31 

-106.39 


353.36  352.85  .6I66E-02  .278SE-09  .IIOOE2OI  -110.22 

353.66  J_5.e,  67_  . ,65  10  6-02 .28906-09  .1119E201 -113, 73_ 

353.55  352.09  .6621-6-02  .2973E-09  .11296201  -117.00 

353.66  - 351.71  . thT  J0ME--Q9 .lliLEUU =l12JUJIIS_ 

355.76  351.33  .68796-02  .31636-09  .11566201  -122.95 

353.81  350.95  .6996E-02 .325IE-Q9 .1163E»ai -lEgt96 


353. -,3 
-M.6,02 
356.12 

-ISkiil 

356.  30 
356.60 


350.57 

.35-0,19 

369.81 

_JiL9,6.3- 

369.05 

368.67 


.51 206-02 
.52a.E-02._ 
.53  796-02 
5534£-Ji_- 
.56516-02 
.57896-02 


.33506-09 

-,3iL65£^09_- 

.35616-09 

.J^59£-Q9- 

.37676-09 

.38536-09 


.11756201  -126.11 
.11866201  -130.56 
.11916201  -132,77 


.12126201 

.12216201 


-136.52 

-138.06 


356.69  368.28  .59  «E-02 

356.59  I'll,!!! ^(Iii3-E--12__ 

356.68  367.52  .6166-02 


.39696-09 


.12326201 

LULL- 


-139.33 

•160.31 


.61626-09  .12366201  -161.00 


106 


356.00 
_3 
356.10 


356.36 


356. 57 


361.66 


36B.59 


339.61 


339.06 


.6092E-02 
.62666-0; 
.63  666-02 


.67  236  -02 


.91066-62 


.96776-02 


.56796-09 
.56076-0 
.59236-09 


L-i'i-na'vi 


.61936-09 

» ^ f Am 


.66966-09 


.67966-09 


.1255E*-01 

.12SS6»Q1 

.12536*01 

« 9 eer  a.  n o 


.12566*01 

a 9eAr  a.  fl  0 


.12606*01 


.12686*01 


-166.66 
-16  7.65 


-167.86 
.1  i.a.na 


-167.91 

1.7-  7n 


-167.67 

1.7  - TC 


-167.66 


356.96 

336.26 

« 9iW 

•3filE-02 
. 1 A flflf«01 

.70626-09 

.72376-09 

.12516*01 

.12566*01- 

-168.70 

-150.09 

mi • u%  _ 

357.13 

337.60 

.10196-01 

,73996-09 

.12566*01 

-152.0/ 

.4  6 1.  laC 

rnjfT 


057.51 


357.70 


357. 09 


S3'i.70 


335.92 


335.16 


336.36 


.10596-01 


.10976-01 


.11086-01 


,77586-09 


,61026-09 


,88366-09 


.12596*01 


.12586*01 

a 9 a.  fl  4 


.13136*01 

a «f-«Pa.na 


.13216*01 


-157.05 

ca.&n 


-161.92 

- . a 7 . 70 


-166.99 

— . cc  7n 


-166.56 


358.66  331.22  .15576-01  .1016E-0B  .12096*01 


. 35B.f  a aJH.-aa . wjaa-m ■ 

350.03  330.63  .16166-01  .10636 

-08  ,12106*81 

136. 7S 

' hy 


THE  ALT  ACS 

(s;;>  (KFT)  (ft^se;**?!  ( 

359.49 327  t6b.  _.l528t-Jll 

353.  58  327.26  .1542E-01 


353.77 


326.47  .15  58E-01 


OENSirV  RATIO  TEHP 

>LUGS/FT3) (F) 

. .U56Er_08„  .1130E^01  _ -125.79 

.1166E-08  .lll&E*0i  -122.90 

_ .1161L-08  .lfl>7F»01  -119.83 

.1179E-08  .1080EI-B1  -116.76 


359.96 
360.85 
360.15 
360.24 
360.34 
360.43 
360.  53 
360. 62 
360.71 
360.81 
360.30 
361. 00 

361. 03 

361.10 
361.28 
361. 37 
361.47 
361.56 
361.66 
361.75 
361.84 
361.94 

362.03 

362.10 
362.22 
362.32 
362.41 
362.50 
362. 60 
362.69 
362.79 


3 2 5.67  .16  36E-01 

325.28  .1645i;-01 

324.86  .1698E-01 

324.48  , 17  061  * 0_1 

324.08  .1757E-U1 

323.68  .17632-01 

323.28  .1737E-01 

322.88  .1926E-01 

322.49  .1928E-01 

322. 08  .1950 01_ . 

321.68  .2a4AE-ai 

321. 2B .20  t9r-ni 

320.88  .2079E-01 

3 2 0.48  . 2 1 45£-01 

320.08  .2177E-01 

31^.66 ^ 23£:l0  l__ 

319.28  .2265E-U1 

illilZ .227BE-01 

318.47  . 23  6aE-01 

316.07  .2400E  r 5 1 _ 

317.67  .24056-01 

.25I17E-01 

3 1 6 . 86  . 2 5 46E-01 

316.46 .2533E-01 

316.05  .2614E-01 

315.65  .26e6E-Ul 

315.25  .2ri5E-01 


114.44 


.2771F-01 


362.79  313.63  .2S9iE-01 

362 3_liAi2_  _xi«98F^ai  ^ 

362.98  312.81  .2986E-01 

J6iJZ 31i».41_  _ .30  92^-UJ._. 

363.16  312.80  .3148E-01 

363.26 311.60  .a2anF-Di 

363.35  311.19  .32635-01 

361.45 _ilJUe  ..  .3361E-01 

363.54  310.37  .3455E-01 

361.73  309.55  .3567E-01 


363. 92 


364. 11 


308.74  .37  «7E-01 

-3QJt31,_  j38  32t-0_t_ 

307.92  .S843E-D1 


.1239E-08 
.1247E-0B 
. 12S2E-08 
.13  00E-0_6_ 
.13416-08 
.135QE-08 
. 13B0t-0e 
.1483E-08 
.1490E-06 

.1511E-08 

.1591t-08 

.lbl0E-0» 

. 162  OE-Oo 
-.16ZJiEr-Qa_ 
.1701E-08 
.17  386-08 
.1772E-08 
.177aE-08 
.1849E-08 

. 1082E-B8 

.1687E- 08 
.136BE-08 

.2001E-Oa 

.1H97E-0B 

.2057E-08 

-.21!UI£7W 

.2141E-08 
_.2l88.t06._  . 
.2188E-08 

.. 22466-06 

.2288E-08 

.2294£-08  _ 

.2366E-0B 

.2454E-08  . 

.2501E-08 

.257flE-na 

.26  00  E- 08 

.2685E-08  _ 

.27646-08 

.27751-08 

.2e64E-0o 

.29476-08 

.3019E-08 

.30926-08 

.31056-08 


.10  S7E.’01 
.1071E»01 
.1077Ef 01 

•lObiFjOi 

.lb79Ef 01 
.1062E»01 
.ia62E»01 

_.A1.17EO_l 

.1397EA01 

.1121E»01 

♦iiioE^ni 
.1092Et01 
ill  c3e»oi 
.109oE»01 
._tlO_95EtOL. 
.1092E»ai 

.10836.^01 
_ .1093E»31 
.1062EA01 

_.ia921»01_. 

.ia75Ff01 

.ia43E»01 

.1956E»01 

,1053E»01_ 

.1049E»01 

.1045E»01 

.1824E»ai 

.1026EA01 

.1022E»ai 
...lOOlEfOl  _ 
.1008E»ai 
.t02LE»01 
.1017E»01 

.^uU  211101 

.lOOBEf  01 
..1017E»ai 
.l]22F»ai 
.lOOZE^Ol 
.lOlOEfOl 

.1015E»fll 

.1015E»ai 

,1015E»01_ 

.99486*00 


-111.56 

-109.80 

-108.87 

-108.96 

-109.95' 

-mt62 

-113.77 

-118.50 

-.120^^67 

-122.33 

-123.44 

-123.79 

-12-3.56, 

-122.86 

_-.i2i.?a_ 

-120.50 

-115.06 

-117.62 

-116.30 

-115.13 

.-114.UL 

-113.20 

-112.39 

-111.64 

-110.92,. 

-110.23 

^109.53_ 

-io's.BO 

-107.49 
.-106.98 
-106.64 
-106,50 
-106.62 
j=UB  2.216. 
-107.77 
-108.69 
-109.69 
-110.66 
-111.48 
-112.Q3 
-112.20 
-111.86 
-110.97 


108 


ACC 

(FT/SEC** 


36^21_ 

36II.30 

36<*.3?_ 

36%. %B 
36%. 5B 


3b%.67 
36%. FF 
36%. 86 


365.2% 
365. 38 


365. %3 
365t5 


^63 . 62 


365. sg 


365.99 


366. IB 


366. 37 
366.% 


366.56 


366.75 


Ma-'W-n 


366.9% 


30y.  5 1_ 
307.10 
_30  6.^9 
306.  28 
305. 87 


305. %6 
305.05 
304.. 6% 


303.81 


U'lATl 


302.99 
302. 


302.16 

301.75 


301.33 


MI 


300.50 


299.68 


.3896E-01 
.%0  0%E-dl 
!L%0^1”Ii_ 
.%039£-01 
8F 


.%252E-01 

.%319E-01 

.%397E-01 


.%597E-01 


.%726E-01 


JENSITY 
GS/FT 


.3152E-0B 

.32%2b>06 

.32B1E-08 

.331FE-0B 


.3%57E-06 

.3515E-08 

.358SE-0B 


.3736E-oe 


.%890F-01 


.5e77E-01 


.52%6F-il 


.5%  58E-U1 


L.'Vl.KM'll 


.3B76E>08 


.%023E>0a 


.%190E- 08 


LT4fia<M 


.43%2E-08 


LTVTI^a'I 


298.8%  .5657E-01 


298.02 

297.60 


297.18 


296.35 


295.51 


.588FE-01 


.61  76E>81 


.%530E-08 


.%7  0aE-08 


.6%F9E-01 


.6771t-01 


■mugn 

laliiflli 


.517SE-08 


.5%%%E>08 


.5F07E-08 


.985FE»00 
.9a99E»00 
.9776E»00 
.9u  9E%00 


.95F9E%00 

.9S06E»00 

.9%5)E»00 


.9%%7E400 


KlJUUll'J 


.9281E»B0 
322E»00 


.917%F»00 
.91%%E» 


.9101E»0B 


.69S]E»0 


.8926E4'00 


.8B37E»00 


.879BE%00 


.88  1%E»00 


.88%2E»00 


.863%E%0D 


-109.62 
-107.9% 
-106.0% 
-10%. 07 


-100. %0 
-98.96 
-97.89 


-96.65 


-96.13 
95.96 


-95.7% 


367.50 
_34Fi_65_ 
367.69 
367. 78 
367. 88 


368.07 

368.16 

368.26 

368.35 

368.%% 


tilWll 


368.63 

36JiF_I 

368.82 


293.00 

Z3Z±3A- 

292. 16 


.75  ?%E-81 
^7  2i£^l^. 

.79%8E-01 


291.32  .8292F-01 


290. %8 

230^06 

289.6% 

269t21- 

288.80 


r4*i*7HJ 


287.95 

L»/.53_ 

287.10 


hL'1'wl4 


.85%1E-01 

.8y21E-ll 

.8905E-01 

.9251E-01 


.9%6%E-01 
_.  96.75  ErMIl 
.98  73E-01 


.6%3%E-0B 
.6Sy0E-08 
.6767E-08 
.69%3E- 08 
.7077E-08 


.7  3 05E-08 
. Z4M1-JUL 
.7632E-08 
.7805E-Oe 
.79%6E-0B 


L-rr44^ 


.81%6F-oe 

.83371-08 

.B518E-08 


.B63SE»0D 

.8608E*00 

.8659E»00 

.J67iEtUL 

.8632E%0a 


.B%97E%a0 

.B%81E»03 

.8%62E»00 

.8»%8E»00 

.8398E«'00 


.82  0%E*10 
.8197E»00 
.SlFiEfOO 


-102.8% 

-102*67 

-102.38 

-101.99 

-101.52 


-100.37 
-99.71 
-98.99 
-98.2% 
"97. %5 


-95.90 

-95.33 

-95.0% 
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TIME 

4LT 

4CC 

OENSITV 

RftTID 

TEMP 

(SiC) 

CKFT) 

(FT/3E:**2> 

in 

25  6x68 

.lJL!!5E.»(ia_ 

,8683E-0iL 

_x9L35E*0a 

-95.13 

369. 01 

286.26 

. 1033E»00 

.8942E-08 

.8175F+00 

-95.72 

363.10 

285.83 

. 10  61Ef  00 

.9200E-08 

,}2l6t  + 0 

-96.92 

363.31 

285.41 

.10  89E»00 

.9460E-08 

.82406*11) 

-98.83 

369.29 

284,98 

.1124E*00 

,9776E-0o 

.63096*00 

-101.53 

363. 39 

284.56 

. 11&4E4^00 

.1015E-07 

.84186*00 

-1C4.82 

363. 4S 

264.  13 

.1217E«-00 

,1064E-07 

.S612E+00 

-108.53 

363. 5T 

283. 71 

.12  65Et00 

. 11U8E-07 

.875SE*  00 

-112.48 

369. 67 

288.28 

. 1303t*00 

.1145F- 07 

.88266*00 

-116.51 

363. T6 

262.66 

. 13  38  E f 0 0 

. 1 176E- 07 

.88636*00 

-120.35 

369. 86 

282.43 

.13  65E»00 

. 1205E-07 

.6845E+00 

-123.55 

369. j5 

232. 00 

.ISOdEf-OO 

. 1237E-07 

.3*596*00 

-126.83 

370. 05 

281.58 

.14  35E  + 0 0 

. 1272E- 07 

.8891E  + I10 

-129.15 

370. lU 

261.15 

.146BE»U0 

.1297E-07 

.3J50E  + 0 0 

-130.31 

2ZJ.2J 

_ 280x72 

.1493£*00 

,1326E-07 

.96426*33 

-132.18 

370. 33 

280. 29 

.1531E+00 

.1365E-07 

.98646*00 

-133.04 

370. %2 

279.87 

. 1574E  + 00 

.14056- 07 

.89046*00 

-133.55 

370.52 

279. 44 

.16  27E»00 

. 1454E- 07 

,*996E*00 

-133.80 

370x61 

„ 279x81 

.16  74E»00 

. 1496F-07 

.90426*00 

-13  3.87 

370.71 

278.58 

. 17  10£*-00 

.1532E-07 

.9025'"*00 

-133.62 

370.80 

278,15 

.17  E2E  + 00 

.1572<"-U7 

,90366*00 

-133.69 

370. 89 

277.72 

.l796Eta0 

.i6l3E-07 

.90496*00 

-133.40 

370.93 

777.29 

,18  39E<-U0 

.1654E- 07 

,90546*00 

-13  3.23 

371. OS 

2 7 6.  86 

.ISolE+OU 

.1693E-07 

.93  44*"*  00 

-132.91 

3_7_lil3 

276.43 

.19  12t»00 

.17236-07 

, 8995E*a  0 

-132.55 

371. ?7 

276. 01 

.19  58£  + 0 0 

.17676-07 

.89925*00 

-132.14 

jyjLi  3Z 

275.,  5Z. 

-^jli95£_tOQ 

_ , lb  026-  07 

, 8991E*00_. 

-131.70 

»71. 46 

275.14 

.2  0 26E  + 0U 

. 1632'"-  07 

.93826*0 j 

-131.23 

371.55 

274.71 

• ?0 

. ,JLL7jlc  - 87. 

- xUSsJ-E.*  0 0. 

-i.5D,7Ji 

371 . 65 

274.28 

.21  18E«-00 

.19196- 07 

.9867E+00 

-130.20 

-371.  74 

_ 273,85 

_ ,2160E»-00 

,19596-07 

• db3b&*'  0 0 

-129.61 

371.  84 

273.41 

.22  06EHJO 

.20  OS'"-  07 

.6b20'‘*0  0 

-1^8.97 

^7lj93 

272.98 

.2  2 54EI-00 

,204oE-07 

.83076*00 

-123.29 

372. 03 

272.55 

.23  C7EHJ  0 

.20996-07 

.99 106*00 

-127.51 

372. 12 

27  2.12 

. 2 3 EO  c >-  0 0 

.714iE-07 

.83096*00 

-126.67 

372.21 

271. 68 

.24  14E*-  00 

.22006- 07 

.88085.00 

-125.75 

377.31 

271.25 

.2478F*.o  0 

.2261E-07 

.89436*00 

-124.72 

372.40 

270.81 

.25  35E«-00 

.2315E-07 

. 88386*  00 

-123.55 

372. 50 

270. 38 

. 25845*00 

.2361E-07 

.8S05C+00 

-122.25 

372.50 

269.95 

.2o23E*  0 0 

.2399E-07 

.87386*00 

-120.78 

372.69 

26^m 51 

.2648E»0  J 

-.24246-07 

,96256*00 

-119.13 

372.73 

269.08 

.2682E»00 

.245t)E-  07 

-11 7.25 

372.87 

268,64 

.27  23E+00 

.2495E-07 

.8*  736*  00 

-115.18 

372.97 

266.21 

.276QE*0Q 

.2«^30E-  07 

.93976*00 

-112. “6 

373.  u6 

267.77 

.2797P*i)0 

.2565E- 07 

.0?  186*  00 

-110.6? 

373.16 

267.  33 

.2a49E*00 

.2614E-U7 

.82936*00 

-108.42 

iTi.ij 

266.90 

.28976*00 

_ .26.596-07. 

-,82376*0.9 

-106,32 

373.  35 

266. 46 

. 29  34E*00 

.2694E- 07 

.31596*00 

-104.43 

373. 44 

2 6 6.  0 2 

.29915*0  0 

.27486-07 

. 81 336*00 

-102.85 

373. 53 

265.59 

. 30  51  '"  + 00 

.26  056-07 

.31  176*00 

-101.69 

110 


n 


fl 


ALT 

ac: 

OENilT Y 

RAT  ID 

TEMP 

(SEC» 

(KFT)  (FT/3EC**2)  <SLUG67FT3) 

(F) 

373. 63 

265.15 

.3098t*00 

.2851E-07 

.80646800 

-100;93 

373. 72 

264. 71 

.31  5E700 

.2910t-07 

.e048E»03 

-100.39 

373. 82 

264.27 

.3226F*00 

.2975E-07 

.8044E»09 

-99.91 

373.91 

263.84 

. 32  85E800 

.3  0 32E-07 

.e017E«-00 

-99.31 

373. 97 

263.58 

.2312E70U 

.3058E-07 

.798?Ef3  0 

-98.82 

371*.  nb 

263.14 

.3341E*00 

. 3 OSod- 07 

.7S81E»00 

-97.64 

374.16 

262.70 

.34a8E700 

.3151E- 07 

.7868E800 

-95.88 

374.25 

26  6 

.3544E700 

.3278E-07 

.aooiEt-oo 

-93.  36 

374.34 

26i.=  32 

.3611E800 

.3341E-U7 

.798SEVOO 

-90.17 

374. 44 

261. 38 

.3625E700 

. 335JE- 07 

. 7b40E»a  0 

-66.82 

374.  53 

260.94 

.7761Ef00 

-83.72 

374. 63 

260.50 

.36  «E»0U 

.3396E-07 

.760?Ef 00 

-61.31 

374.72 

260.05 

.3687E7B0 

.3415d-07 

.748?E»00 

-80.08 

374.82 

259. 61 

. 3787r700 

.35  12'’-07 

.7531E» JO 

-80. 48 

374. 91 

259.17 

.3942F.0U 

.3fa62d-07 

.7b85E*00 

-82.96 

375.  00 

256.73 

.4133E700 

.3e4eE-07 

.79  04P»0  0 

-67.83 

375.10 

.43Q7E*Q0 

• - 07 

.S166E*-0a 

-94.50 

375.19 

257.85 

.44  79E«-00 

.4197E- 07 

.8261E*-00 

-102.38 

J75jL2i! 

257j,iil 

_„.4705Efqo  _ 

_...4424E-j!)7 

,8525e»0B 

-llOjJB 

375. 38 

256.96 

.49  31EH30 

.4b52E-07 

.e776E«-J0 

-119.16 

375_t.‘»8 

256.52 

. .5155E700 

.4BeOE-87 

.93136800 

-126.65 

375. 57 

256.08 

.?3I2E300 

.5061d-07 

.9153Ef DO 

-132.69 

375.66 

255.63 

.5490E*'0  0 

OZ_ 

.9?46EtOO 

-136.66 

375. 76 

255.  19 

.559«E»00 

.53S1E-07 

.924JE»aO 

-138.44 

375.85 

J54t74, 

, 56  87. E too 

.5419E-07 

.9203E«-0a 

-138.33 

375.95 

254. 30 

.5853tf 0 0 

.5580E-07 

. 92  79E*0  0 

-136.66 

^76»  0** 

?53j35  . 

_ ,59o2d*0  0 

.5682e-07 

. 9?55£*a0 

-133.  70 

375. 14 

25S. 41 

.6057E*-00 

.5770E- 07 

.92  OSEtOO 

-129.83 

aZ5.2J-_ 

252.96 

_.&115E*ajL- 

. _^5JS2Z£.- 07. 

xjfliMJrOJL-. 

.--1^5.15 

376.32 

25  2.5? 

.62 16F+00 

.5916E-07 

.9052t*-00 

-120.56 

37J.42 

252.07 

,62  79E*00 

,5972£-07 

_ ..  8949E^  J 0 

-115.69 

376.51 

251. 62 

.6423E7B0 

.61  07E-07 

. 89546808 

-111.03 

376»61 

.251.18 

. 65  43E*'  Q 0 

.b216F-07 

.S942E*00 

-106.68 

376.71 

250.73 

.66  73E+0D 

.b34Bd-U7 

.8930  68  0 0 

-102.80 

J75i8a_ 

250.28 

.67  26 1 ♦SUL 

t639iE-JJ7 

. 8B17E4-00 

-99.59 

375. 39 

249.63 

. 6723Ef 00 

.6388E-U7 

.6b356*-Ba 

-97.23 

375. 98 

249. 39 

.6  7 89E*'CiO 

.6453E-07 

.954JFfa  0 

-95.67 

377. 06 

248.94 

.69  OOEf-QO 

.6563F-U7 

.8516EfOO 

-95.65 

377. 17 

248.49 

.7H2t«-00 

.6771F- 07 

.86  09E»30 

-96.44 

377. 27 

24B. 04 

. 7305£*0  0 

. 6?62E- U7 

.6678EI-0J 

-98.04 

377.3? 

247.59 

.7574E+00 

.7J2?fl£-07 

.8R22E»aj 

rU0.14 

377. 46 

247.14 

.77  03E7Q  0 

.7360E-U7 

m 6 6 03E^3Q 

-102.83 

377.55 

246.69 

.7947E+D0 

.7604E-U7 

.89  136+00 

-105.58 

377. 64 

246.24 

.8265E»0  0 

. 7917E-07 

.90956+00 

-108.2s 

377. 74 

245.79 

.8396E+00 

. 8053E-07 

.9B64E+00 

-110.78 

377.83 

245.34 

.t638E*00 

.8294E-C7 

.9150E+00 

-112.91 

.37Z.95 

. 2 4.4. 9 9_ 

.89  ?3£t..00 

.R576f.-07_ 

.92736+00 

-114. +'9 

378.02 

244.44 

.914it+00 

.87956-97 

.9322E+00 

-116.10 

373.12 

243.99 

.9446F»nO 

.90936- 07 

• 5 445t*‘  0 0 

-117.14 

378. 21 

243. 54 

.j7r3E»0D 

.9414E-07 

.9585E+00 

-117.77 
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Tlic 

ALT 

Ac: 

JEN5ITV 

PATIO 

TEMP 

(SIC) 

_.(KFT»  IFT/5EC**2> 

<SLUGS7FT3) 

«FJ_. 

■^79.  ■?0 

243.09 

.1002Ef01 

.9652E-07 

.9634EfOQ 

-118.00 

371. <»D 

242.63 

.1019E+01 

.9823E-07 

.9612E*00 

-11  7.81 

.379, <tj 

242. 18 

.1044E»01 

.1007E- 06 

.9653E»0D 

-117. ?0 

37B.59 

241.73 

. 10  76E«'01 

. 10  36E-06 

.9752E»00 

-116.23 

371,66. 

241.28 

.1097E301 

.105fl.E-0,6 

.0749E»  00 

-114.95 

379.79 

240.82 

.1113E301 

.1 074t-06 

.9701Eta0 

-113.39 

379. 87 

240.37 

.11  31£»01 

.1090E-06 

.96596*00 

-111.61 

379.9b 

239.  91 

. 1146E30 1 

.11U5E- Ob 

.9597E*00 

-105.68 

379.05 

239.46 

.1170E«-0l 

.1129E-b6 

.961QE*aa 

-107.62 

379. 15 

239.00 

.11906 *01 

.1148E- 06 

.9577E*00 

-105.45 

3.7jL.2.5_. 

- 23  8.55 

.1207£»01 

. 1164E- 06 

.9525E»0 0 

-10  3,76 

379. 3i» 

738.09 

.12  30£»01 

. 1186E- 06 

.9514E*00 

-101.03 

379.lf<, 

237.64 

.1244L+C 1 

.1199E-n6 

.94316*9  0 

-50.77 

779.53 

237.18 

.12  74E*0l 

.1227E-06 

.94  656*0  0 

-96.51 

379.62 

236. 73 

. 1798E»0 1 

.1250^-06 

.9452E*00 

-9  4.28 

379. 72 

236.27 

.1J17E*'01 

.1768E- 06 

.94056*01 

-92.09 



.1209C- 06 

.93706*90 

-89.34, 

379.91 

235.  36 

. 1366E+0 1 

.1315t-06 

.5J77E*00 

-87.89 

380. 00 

234.90 

. 1387tt01 

.1330E-06 

.92976*00 

-85.04 

3oP. Oa 

234.44 

,1399£«-01 

. 1346£-06 

.52306*00 

-b  4.11 

380.19 

237.98 

.1434E*-01 

.1381E-06 

.9»79F*00 

-62.40 

760. 29 

238.52 

. 1459£<-J1 

. 1404E-06 

.92556*00 

-oO.ej 

.390,38 

233.07 

.1489£*01 

.14  33E-06 

.92676*00 

-79.54 

380. U 7 

2 3 2. 61 

. 1513E  + U1 

.1456E- 06 

.92326*  9 0 

-78.40 

389. 57 

232,15 

. 15  43E  + ai 

.1485E-06 

.92326*30 

-77.44 

380. 66 

231.69 

. 1580l»01 

.1521F-06 

.92726*00 

-76.62 

380.75 

231,23 

.16O5E301 

.1545E-06 

.9239E*90 

-75.89 

380. 85 

230.77 

.1641E*-  01 

.1590E-06 

.92666*01 

-7  5.19 

3fil,.7Jl-. 

. .210.^31 

,16  77.Et01. 

.1616E-06 

.92916*00 

-74.51, 

3ol . u i« 

229. o5 

.1  7 06E*-01 

.16446-06 

.9375£*3  0 

-73.75 

381. 13 

225.39 

.1742Et01 

.1679E-06 

.92896*00 

-72.91 

381.23 

228.93 

.1764E^01 

.1700E-06 

.9226E*00 

-71.97 

331.  32 

228.47 

.laoiE^oi 

.1736E-06 

.92426*00 

-70.96 

381.41 

228.01 

.1835E*01 

.176dE-06 

.92316*01 

-69.91 

391.51 

227.54 

.IJ  6dE  + 01 

. loO II- 06 

.92266*00 

-68.84 

781.60 

227. 08 

. 1909E*01 

.1842E-06 

.92536*00 

-67.81 

311.  70 

226. 62 

.18  48£«'01 

.18S0E-06 

.92646*00 

-66.82 

581. 79 

226.16 

. 1990E  + 01 

.1920E-06 

.52936*00 

-65.91 

381.89 

225.69 

.aosoEt-oi 

.1959t-05 

,a293E*00 

-65.10 

381. 98 

225.23 

.2073E»01 

.2002L-06 

.93166*00 

-b4.40 

382.07 

22iuJjr_ 

..21.21t»0t 

.2048E-O6 

.^935.SE.*DJ 

--6  3a  41. 

392. 17 

224. 30 

.21  EOE^Ol 

.20946-06 

.93846*03 

-6  3.34 

382.26 

223.04 

.2212E301 

.21376-06 

.93366*03 

-6  3.00 

332. 36 

223.37 

.22  50E»01 

.2175E-06 

.93836*00 

-62.79 

382.45 

222.91 

,2282‘'»0l 

,22076-  06 

,95426*00 

_-62.72 

382.55 

222. 44 

. 23  22E*(il 

.22466-06 

.93316*30 

-62.79 

382.64 

— 221ia0  . 

.,2J675»CX 

,22916.-08. 

__ -jJSiit*  J n 

-.61,95.. 

382.75 

221.51 

.2434E*01 

.2356E-06 

.94786*00 

-63.19 

.187. 83 

221.05 

.2  4 94E»0l 

.2415E- 06 

,948*6*00 

-63,47, 

387.92 

220.58 

.25  e4E»P  1 

.2484E-06 

.9574'-*00 

-63.76 

TIHc 

ALT 

ACC 

OEtJSITV 

PAT  10 

TEMP 

JLS^C) 

.—(^PTI..  <FT<SEC»»2) 

(SLUGS/FT3» 

<F) 

3«3.i)2 

220.11 

.2612E4’01 

.2532E-06 

.9531Ei’03 

-64.03 

3o3.ll 

219.65 

.2620e»ul 

.2509E- 06 

.96  17F400 

-64.24 

383.21 

219.18 

.27  46Ff01 

.2664f-06 

.9711E4-00 

-64.39 

38*. 30 

216.71 

.28  09E3U1 

.2726E-06 

.9756E»00 

-64.49 

3B3. 39 

218.25 

.2866E»01 

.2782E-0b 

.9775F400 

-64.56 

383.^9 

217.76 

.29  25E»81 

.2040E-0& 

.97992400 

-64.60 

383.58 

217.31 

.2985E+01 

.2899E-06 

.“S 17E400 

-64.63 

383.68 

216.84 

.30'  38E»01 

.2951E-06 

.98 152400 

-64.67 

383. yi 

216.38 

.31 07c*0  1 

. 3019t- 06 

.9858F400 

-64.73 

363.0/ 

215.91 

.3175E»01 

.30862-06 

.93962400 

-64.82 

303.96 

215.44 

.3»  73E*01 

.3183E-06 

.1002E401 

-64.94 

384.05 

214.97 

.33  89t*01 

.32962-06 

.10192401 

-65.07 

384.15 

214.58 

.3458E»01 

.33642- 06 

.10  SE401 

-65.22 

384.24 

214.0  3 

.3509E»01 

.3415F-06 

.10182401 

-65.39 

384.34 

213.56 

.35 77£»01 

.3482E-06 

.10292401 

-65.56 
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